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ABSTRACT 
While the popularity of animal-assisted interventions (AAI) continues to increase, the 
empirical support to justify its use is still debatable. What is also largely absent from the 
extant literature are large-scale examinations of clinician populations that may incorporate 
AAI in their practices. This survey study was conducted to examine the use, perceptions, and 
knowledge of animal incorporation practices incorporated into ABA services by ABA 
clinicians that serve children and youth with autism spectrum disorder (ASD). A total of 544 
ABA clinicians within the United States completed the web-based survey instrument. Data 
confirmed that respondents have not only considered the incorporation of animals into ABA 
services, but a meaningful number have also engaged in animal incorporation practices. 
Dogs were the most frequently incorporated animal with intervention and animal 
characteristics variable across respondents. Respondents reported animal incorporation as 
desirable and feasible, but had generally low levels of knowledge about animal-assisted 
interventions. Perceptions of the effects of human-animal interactions on children and youth 
with ASD were overall positive. Results of this study uncovered a number of concerns 
related to professional implications and animal welfare.  
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Glossary 
ABA services Systematic and individualized interventions based on the 
principles of behavior analysis that promote the learning 
and shaping of socially significant behavior (Cooper et 
al., 2019). It is the most empirically supported and 
recommended treatment for children with ASD 
(Geschwind, 2009; Lofthouse et al., 2012; Myers et al., 
2007; Roane et al., 2016). 
Animal-assisted interventions Goal-oriented and structured intervention that 
intentionally includes or incorporates animals in health, 
education, and human service (i.e. social work) for the 
purpose of therapeutic gains in humans (International 
Association of Human-Animal Interaction Organization 
[IAHAIO], 2018, p. 5). 
Reinforcer A stimulus change, conditioned or unconditioned, that 
increases the future frequency of behavior that 
immediately precedes it (Cooper et al., 2020). 
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Chapter 1: Introduction 
Children and youth with autism spectrum disorder are often believed to benefit from 
interactions with animals, and animal-assisted interventions in particular (Borgi et al., 2016; 
Funahashi et al., 2014; Hill et al., 2018; O’Haire, 2017; Prothmann et al., 2009; Silva et al., 
2011; Solomon, 2010). Multiple theories have emerged to support the idea that these 
individuals may be especially receptive to animal-assisted interventions. These include the 
ideas that therapy animals act as a “social catalyst” in situations where social and 
communication deficits of the child with ASD would typically hinder opportunities to build 
relationships with others (Beetz, 2017; Carlisle, 2015; Grandin et al., 2015; Serpell et al., 
2017) and that therapy animals may provide a calming and/or stress reducing effect by their 
presence (Grandin et al., 2015). A third theory is that therapy animals and many children 
with ASD are sensory-based thinkers, thus “speaking” the same language as both the child 
and the animal primarily communicate nonverbally (Grandin et al., 2015). This theory aligns 
with literature that states interactions between animals and humans primarily rely on the 
implicit-experiential functioning to communicate (Beetz, 2017). That is, while 
communication between humans primarily relies on abstract verbal communication, 
communication between humans and animals primarily relies upon concrete experiences 
(i.e., nonverbal sensory input) (Beetz, 2017). Unsurprisingly, dogs are often considered 
optimal candidates of use with individuals with ASD due to their trainability, social nature, 
and nonjudgemental approach (Grandin et al., 2015).  
Information regarding the use of animal-assisted interventions with children and 
youth who have ASD based on these and other theories can be found across both scholarly 
and popular media platforms. Feel-good stories published in magazines are abundant and it 
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is not uncommon to come across notifications from local educators, families, or clinicians 
attempting to crowdsource funding to obtain a therapy dog for a classroom, family member, 
or client with ASD. Due to this upward trend in media exposure, a chain reaction has 
occurred, whereas more potential consumers are being introduced to animal-assisted 
interventions, which has resulted in the development and implementation of more animal-
assisted intervention programs, organizations, and companies (Friesen, 2010; Jalongo et al., 
2004). 
While this increased exposure is an exciting development for the professional (or 
economic) side of animal-assisted interventions, there is still a lack of sufficient peer-
reviewed research to determine the basic questions of effectiveness with children and youth 
with ASD. Even with this lack of objective effectiveness research, it appears that children 
and youth with ASD are accessing animal-assisted interventions.   
Problem Statement 
There exists limited objective data on a number of variables related to animal-
assisted intervention with children and youth with ASD. Among the unknowns are the 
prevalence; characteristics of implemented interventions; therapy animal characteristics; and 
clinician attitudes and behaviors across therapeutic disciplines (e.g., behavior and speech 
therapies), treatment settings (e.g., schools and clinics), and clinician populations (e.g., 
applied behavior analysis (ABA) clinicians, speech therapists, and social workers).  
One particular therapeutic context in which animal-assisted interventions may be 
applied as an adjunctive therapy is ABA services. Several characteristics of ABA services 
increase the likelihood that ABA clinicians may be incorporating animal-assisted 
interventions into ABA services with children and youth with ASD. These include (a) the 
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proportion of children and youth with ASD that access ABA services; (b) therapies are often 
conducted in settings (e.g., homes and schools) where animals (e.g., pets, service animals, 
and resident animals) may already reside; (c) the long duration, repeated nature of ABA 
services (i.e., ABA clinicians typical provide ABA services multiple times a week over 
months, even years); and (d) evolving clinician-caregiver relationships (i.e., long duration 
services increase contact and relationship building between the clinician and family, which 
may lead to more open discussions and treatment suggestions). Given these characteristics 
and the increasing exposure to animal-assisted interventions by the general public, it is not 
inconceivable that some ABA clinicians may be incorporating animal-assisted interactions 
into their practices. At present, it is unknown if and how ABA clinicians are incorporating 
animal-assisted interventions into their practices. 
Statement of Purpose 
While a call has been made from researchers, scholars, and practitioners for more 
robust research to be conducted focusing on the use and effectiveness of animal-assisted 
interventions (Serpell et al., 2017), well-designed studies of clinician populations that 
incorporate animal-assisted interventions into their practices are equally as needed. Very few 
studies of clinician populations that may engage in these practices with children and youth 
with ASD exist, and none could be located in peer-reviewed literature for ABA clinicians.  
The purpose of the following study was to begin to examine this specific context 
within which animal-assisted interventions may be utilized: ABA services with children and 
youth with ASD. Given the need for large scale estimates of practices, and a discussion of 
potential impacts of those practices, this study aimed to investigate clinician practices at the 
macro level.  
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Research Questions 
Research questions for the following study included  
1. Are ABA clinicians incorporating animals into ABA services?  
a. How often are ABA clinicians incorporating animals into ABA services? 
b. How are ABA clinicians incorporating animals into ABA services? 
c. What type of animals are ABA clinicians incorporating into ABA 
services? 
2. What is the desirability and perceived feasibility of incorporating animals into 
ABA services? 
3. What are ABA clinicians’ understandings of the research base and ethical 
considerations relating to animals and/or animal-assisted interventions as an 
adjunct to ABA services? 
4. What are ABA clinicians’ perceptions and attitudes towards human-animal 
interactions as it specifically relates to children and youth with ASD? 
Rationale and Significance 
 This comprehensive study was designed to provide novel information about a 
vulnerable population that we know accesses, or seeks access to, animal-assisted 
interventions even though there exists very little empirical support to justify its use. A cross-
sectional web-based survey methodology was utilized to obtain large scale data about the 
clinician population of interest. This methodology was selected due to the size of the 
clinician population, the geographic area within which this clinician population worked, the 
ability to utilize skip and display logics to accommodate survey length, and low 
administration costs (Fowler, 2014). Data were collected via Qualtrics (www.qualtrics.com) 
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survey software and later extracted for data analyses utilizing Statistical Program for the Social 
Sciences (SPSS) (www.spss.com) and Stata (www.stata.com) statistical software programs. 
Descriptive analyses of data, as well as associational and correlational analyses, were 
conducted. 
 While this study provided a snapshot of clinician practices, by extension it also 
brought several ethical dilemmas (e.g., professional code violations and animal welfare 
concerns) to the surface. Information gained from this study lays the path for additional 
areas of research, demonstrates the need for more training and awareness across the clinician 
population, and may lead to policy changes related to the professional and ethical codes of 
the certification board, state licensing guidelines, and insurance company policies. 
Assumptions and Limitations 
 It is assumed that survey respondents accurately answered questions to the best of 
their ability. Truthfulness and accuracy of self-report data was enhanced by utilizing an 
anonymous self-administered, online survey (Fowler, 2014). This potentially reduces 
reactivity by the respondent if they were otherwise required to provide information 
perceived as sensitive to a survey administrator (Fowler, 2014). 
 Primary limitations of this study include sampling error and bias. The email-based 
survey distribution procedure was not amendable and did not allow for retroactive targeted 
sampling or addition participant recruitment. It must be assumed some degree of self-
selection and response biases exists within the data set, as there was no way to verify 
information anonymously reported by participants. 
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Organization of Dissertation 
The following chapters will include a comprehensive presentation of the extant 
literature related to animal-assisted interventions as an adjunct to ABA services with children 
and youth with ASD and a detailed methodological description of the survey design, 
implementation, and analysis process. A presentation of data and analysis of the data will be 
followed by a discussion of results as they relate to the extant literature and a thorough 
discussion of professional and ethical implications. 
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Chapter 2: Literature Review  
This study was designed to comprehensively examine the use of animal-assisted 
interventions as an adjunct to ABA services with children and youth with autism spectrum 
disorder (ASD). Consistent with the multidisciplinary nature of animal-assisted interventions, 
this review of relevant literature spans several disciplines: animal-assisted interventions, 
autism spectrum disorder, and applied behavior analysis. Within this literature review, 
background information is presented across each discipline individually, followed by a 
review of literature focused on animal-assisted interventions with children and youth with 
ASD. After providing this foundational information, empirical literature specific each 
research question of this study is presented.  
Search Methods 
Several database searches were utilized to locate relevant scholarly work and 
research. Databases accessed include Education Resources Information Clearing House (ERIC), 
Medline, ProQuest Education Database, Education Full Text, Social Science Full Text, Academic Search 
Premier, PsycArticles, and PsyINFO. Search terms utilized, both in combination and singularly, 
are presented in Table 1. Reference lists within pertinent articles were also searched. 
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Table 1  
Database Search Terms 
Intervention-specific Population-specific Intervention-specific 
animal assisted 
canine 
canine assisted 
dog 
equine 
equine assisted 
hippotherapy 
horse 
horseback riding 
therapeutic animal 
therapeutic horseback 
therapy with animals 
autism 
Asperger 
disability 
applied behavior analysis 
behavior analysis 
behaviorism 
 
 
Animal-assisted Interventions 
Anthrozoology is an academic discipline that studies human-animal interactions 
across a variety of demographics, cultures, settings (i.e., zoos, farms, animal shelters, 
wilderness, educational facilities, etc.), and contexts (i.e., pet ownership, animal assisted 
interventions, etc.) (Bradshaw, 1991; Fine, 2015; Friedmann, 1991; McCardle et al., 2011). 
From the bond between a child and their companion cat, to the relationship between an 
individual with a visual impairment and their service dog, or the pleasurable experience of 
watching wild animals at a zoological facility, the reason why humans are attracted to and 
enjoy the presence of non-human species continues to be a mystery. A wide range of 
theories and a hypothesis have been proposed to explain the human-animal interaction 
phenomenon, with some of the most commonly presented being (a) the biophilia hypothesis 
(Beetz, 2017; Fine, 2015; Kahn, 1997; Jalongo, 2015; Wilson, 1984); (b) attachment theory 
(Jalongo, 2015; Serpell et al., 2017); and (c) social learning theory/social cognitive theory 
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(Kruger & Serpell, 2006).  
The biophilia hypothesis, which is prominent in the field of anthrozoology, stems 
from an evolutionary biology perspective that humans have a “genetically based, human 
need and propensity to affiliate with other living organisms” (Kahn, 1997, p.1). Scholars 
further hypothesize that today’s innate affinity for animals is directly related to the 
interactions between early humans and animals, as the survival of early humans was often 
dependent upon observations of animal behavior (Beetz, 2017). Similarly, attachment theory 
states “humans are biologically predisposed to seek out and sustain physical contact and 
emotional connection to selective figures with whom they become familiar” (Jalongo, 2015, 
p. 395). This theory further relates to the reinforcing effect of the release of oxytocin 
hormone during interactions with bonded individuals (i.e., a mother and child), as 
researchers have observed similar patterns of oxytocin release during interactions between 
humans and animals (Serpell et al., 2017).  
Social cognitive theory, which is an expansion upon the social learning theory, has 
also been used to explain the human-animal phenomenon (Kruger & Serpell, 2006). This 
theory incorporates observational learning, interactions between an individual’s thoughts, 
their behavior, and the environment, and the effects of reinforcement (Kruger & Serpell, 
2006). Self-efficacy, the confidence or belief in one’s ability to perform a task or behavior, 
and reciprocal determinism, the bidirectional interaction between thoughts, behavior, and 
the environment, are two main constructs of the social cognitive theory (Kruger & Serpell, 
2006). Scholars using this theory to explain the human animal phenomenon suggest that 
animals act as consistent sources of reinforcement and are “uniquely helpful in providing 
feedback on social behavior due to their unambiguous, “honest,” and immediate responses” 
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(Kruger & Serpell, 2006, p. 32).  
Regardless of whether these interactions and bonds are determined to be innate, 
learned, or a combination of the two, the idea that animals and their interactions with 
humans may serve as therapeutic continues to intrigue academics, researchers, and 
practitioners today (Fine, 2015; Jalongo et al., 2004; McCardle et al., 2011). Although 
references to the relationship between humans and animals can be traced as far back as the 
Upper Paleolithic period (Serpell, 2011, 2015), there continues to exist much debate 
regarding why these relationships occur and the benefits of them (Fine & Beck, 2015; Kidd 
& Kidd, 1987; Kruger & Serpell, 2006; Jalongo, 2015; Netting et al., 1987). Since the keeping 
of companion animals in the Upper Paleolithic period, interactions between humans and 
animals have expanded beyond the intimate settings of our homes and into schools, 
hospitals, and other educational or therapeutic settings where practitioners utilize human-
animal interactions, often in the form of an animal-assisted interventions, to engage with a 
variety of populations (i.e. children, hospital patients, elderly individuals, etc.) (Fine, 2015).  
What Are Animal-assisted Interventions?  
 The study of human-animal interactions includes a broad range of animal 
populations, interaction types, and intended purposes. With human-animal interaction being 
an umbrella term, this field of study includes research examining the effect of animals on 
humans across a number of categories, such as research examining the effects of companion 
animals (i.e., pets), emotional support animals, working animals (i.e., service animals, 
military/law enforcement animals), and animal-assisted interventions (i.e., therapy animals) 
(Figure 1). A key differentiating feature of each research focus is the inclusionary criteria for 
animal participants (i.e., levels of training and certification requirements). While each of 
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these research foci have its own merits, the purpose of this research solely focused on 
animal-assisted interventions, and its underlying subcategories.  
Figure 1  
Human-Animal Interaction Research Focus Categorization 
 
Notes. Human-animal interaction research encompasses four focuses with addition subdivisions across 
individual focuses. Theoretically, individual animals can be present in studies across multiple research 
focus categories, as animal participant categories (i.e., pet, service animal, therapy animal, emotional 
support animal, etc.) are not mutually exclusive. Adapted from “What is Human-Animal Interaction?” 
by A. Kirkman, and OHaire Group, n.d., retrieved from: 
https://vet.purdue.edu/chab/ohaire/HAI.php#ref 
 
A number of different labels have been used by researchers and practitioners to 
describe the continuum of animal-assisted interventions: animal-assisted therapy, animal-
assisted activities, animal-facilitated therapy, animal-assisted education, animal-assisted 
pedagogy, animal-assisted coaching, animal-assisted counseling, pet-facilitated therapy, 
canine-facilitated therapy, equine-assisted therapy, and hippotherapy. Until recently there has 
not been a proposed set of standardized terminology which has made the discussion, 
evaluation, and comparison of animal-assisted interventions confusing and difficult. An 
attempt to streamline and standardize terminology emerged with the white paper publication 
Human-Animal 
Interactions
Companion 
Animals
Emotional 
Support 
Animals
Working 
Animals
Animal-Assisted 
Interventions
Animal-Assisted 
Therapy
Animal-Assisted 
Education
Animal-Assisted 
Activities
Animal-Assisted 
Coaching
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from the International Association of Human-Animal Interaction Organization (IAHAIO, 
2018). The terms outlined by this organization have only begun to permeate the research 
community, although many of the terms parallel those previously utilized across the multiple 
disciplines that represent the animal-assisted intervention community.  
   The umbrella term of animal-assisted intervention was defined in the white paper as 
a “goal-oriented and structured intervention that intentionally includes or incorporates 
animals in health, education, and human service (i.e. social work) for the purpose of 
therapeutic gains in humans” (IAHAIO, 2018, p. 5). Given the multitude of labels used to 
describe these interactions and interventions, the white paper standardized this 
nomenclature, thus creating the animal-assisted intervention continuum. Within this 
continuum lie animal-assisted therapy, animal-assisted education (or animal-assisted 
pedagogy), animal-assisted activity, and animal-assisted coaching (or animal-assisted 
counseling). While all four categories of animal-assisted intervention are goal-oriented, 
planned interventions that involve the use of a human-animal team, their characteristics 
differ significantly with regards to how the intervention is implemented, by whom it is 
implemented, how (and if) progress is monitored, and the general areas of focus (IAHAIO, 
2018).  
 Varying degrees of formality, structure, and monitoring separate the differing 
categories of animal-assisted interventions (Table 2). At one end of the continuum lies 
animal-assisted activities. This is the least formal form of intervention, which can be 
administered by a variety of individuals and is characterized by a lack of measurement or 
documentation of participant progress (IAHAIO, 2018). While there lacks the systematic 
collection of data regarding the prevalence rates of animal-assisted intervention 
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implementations in general, a claim could be made that animal-assisted activities are the 
most frequently implemented type of animal-assisted intervention, as these include non-
formal visitation programs in hospitals, schools, and nursing homes. By contrast is animal-
assisted therapy at the other end of the continuum, which consists of a highly structured and 
individualized program administered by highly trained professionals who systematically 
collect data to evaluate the effectiveness of the intervention (IAHAIO, 2018). While the 
mechanics by which these animal-assisted intervention categories are developed and 
implemented differ, some overlap does exist, especially among characteristics of animal-
assisted therapy, animal-assisted education, and animal-assisted coaching. 
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Table 2  
Animal-assisted Intervention Categories 
Characteristic Animal-assisted therapy Animal-assisted education Animal-assisted activity Animal-assisted coaching 
Structure Structured therapeutic invention Structured intervention 
Informal interaction & 
visitation Structured intervention 
Professional/training 
Formally trained health, 
education, or human 
service professional 
(with active license, 
degree, or equivalent) 
Qualified educational or 
related service professional 
(i.e. general or special 
education teacher with 
degree) 
Human-animal team 
with at least introductory 
training, preparation, and 
assessment 
Formally trained & 
licensed professional 
coaches or counselors 
(with active license, 
degree, or equivalent) 
Client specific data 
Progress is measured 
and included in 
professional 
documentation 
Progress is measured and 
documented 
No measurement or 
documentation 
Progress is measured 
and included in 
professional 
documentation 
Targeted areas of 
functioning (for 
humans)  
• Cognitive 
• Behavioral  
• Socio-emotional 
• Physical  
• Academic 
• Prosocial skills 
• Cognitive 
• Motivation 
• Educational 
• Recreational 
• Personal growth 
• Group processes 
• Social skills 
• Socio-emotional 
Example 
Equine-assisted therapy 
for physical therapy 
goals 
Read-to-Dog programs & 
teaching responsible pet 
ownership  
Comfort and support for 
disaster survivors & 
“meet & greet” activities 
Life coach related 
activities 
Note. Information extracted from IAHAIO (2018) white paper. 
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Animal-assisted education (or animal-assisted pedagogy) is a relatively new, 
discipline-specific category that is not commonly found in the education or human-animal 
interaction (HAI) literature bases (IAHAIO, 2014). IAHAIO (2014, 2018) explicitly states 
that many animal-assisted education interventions conducted by special education teachers 
also qualify as animal-assisted therapy. This further reduces the use of animal-assisted 
education terminology, as facilitators may categorize their intervention as animal-assisted 
therapy instead of animal-assisted education. A last point of distinction between animal-
assisted therapy and animal-assisted education involves the requirement that the intervention 
be “therapeutic” to be classified as an animal-assisted therapy, however, the organization did 
not further operationally define “therapeutic.”  
Animal-assisted coaching (or animal-assisted counseling) is the newest type of 
animal-assisted intervention outlined within the white paper (IAHAIO, 2018). Currently, it is 
not well differentiated, as it shares many similarities with both animal-assisted therapy and 
animal-assisted education. Like animal-assisted education, animal-assisted coaching is a 
structured intervention but is not defined as “therapeutic,” however, similar to animal-
assisted therapy, animal-assisted coaching includes requirements for the practitioner and the 
monitoring and documentation of client progress (IAHAIO, 2018).  
A key update to the revised white paper is its focus on the wellbeing and welfare of 
incorporated animals. Authors indicated that practitioners of animal-assisted interventions 
must have adequate knowledge about animal behavior (including stress indicators and 
regulation), needs, and health (IAHAIO, 2018). The white paper also specifically references 
both the One Health initiative of the Centers for Disease Control and Prevention (2020) that 
recognizes the interconnection between people, animal, and environmental health and the 
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One Welfare initiative of the World Health Organization (Fraser, 2009) which speaks to the 
relationship between animal and human welfare.         
Animal-assisted interventions can occur as either a stand-alone intervention or as an 
adjunct to another treatment, intervention, or therapeutic approach (Morrison, 2007). 
Although definitive guidelines on what constitutes the best intervention treatment model to 
utilize do not exist, several prominent researchers and practitioners recommend that the 
most effective animal-assisted interventions are those utilized as an adjunct to another 
treatment, intervention or therapeutic approach (Kaufmann et al., 2015; Nimer & Lundahl, 
2007; VanFleet et al., 2015). In fact, the updated IAHAIO white paper distinctly states that 
animal-assisted interventions should be interdisciplinary (2018). Across the extant literature, 
examples of animal-assisted interventions serving as an adjunct to speech therapy, physical 
therapy, occupational therapy, mental health treatments, and special education programming 
can be found (VanFleet et al., 2015). 
 Although many people automatically equate therapy animals with dogs, a variety of 
other species are commonly incorporated. Pet Partners (2020), the country’s largest non-profit 
organization that registers therapy animals, currently maintains a database across eleven 
species. These include dogs, cats, miniature horses, rabbits, guinea pigs, mini-pigs, llamas, 
alpacas, birds, pigs, and domestic rats, with dogs being the most frequently registered 
species. In addition to the domesticated species just listed, use of wild and exotic species 
such as dolphins have also been documented, although some guidelines now restrict wild 
and exotic species’ (e.g., dolphins, monkeys, and reptiles) participation in animal-assisted 
inventions, primarily due to animal welfare and zoonoses (IAHAIO, 2018). 
 A common misconception of animal-assisted interventions is that the term also 
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refers to service animals used by individuals with disabilities. While both therapy animals and 
service animals involve human-animal interactions, and many service animals also are 
certified therapy animals, the job of a service animal is to help maintain the safety and 
independence of a partnered individual with a disability or disabilities (Americans with 
Disabilities Act, 1990). Examples of service animals include dogs for individuals with visual 
impairments, seizure disorders, or mobility impairments. In contrast, animal-assisted 
intervention refers to a more generalized goal-oriented interaction between an individual and 
a human-animal team “for the purpose of therapeutic gains” (IAHAIO, 2018, p. 5). 
Examples of animals for therapeutic use include dog-assisted reading programs and comfort 
animal “meet and greets” at schools, nursing homes, and hospitals. Another distinction 
between animals used in animal-assisted interventions (or “therapy animals”) and service 
animals relates to legal rights. An individual’s right to use a service animal is protected under 
the Americans with Disabilities Act of 1990, Section 504 of the Rehabilitation Act of 1973, 
and Individuals with Disabilities Education Improvement Act (IDEA) of 2004 (Berry & 
Katsiyannis, 2011). Currently, there are no comparable rights related to use of therapy 
animals.     
The Evolution Of Animal-assisted Interventions  
One of the earliest detailed examples of animal-assisted interventions occurred in the 
late 18th century at the York Retreat in England, an institution for individuals with 
psychiatric disorders (Serpell, 2011, 2015). Directors of this facility sought to deviate from 
the typical, inhumane practices of asylums and create an enriching environment, complete 
with a variety of small domestic animals with whom the patients could freely interact with 
(Alleridge, 1991; Palley et al., 2010; Serpell, 2011, 2015). Archived descriptions of the 
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treatment center anecdotally reported that the therapeutic interactions with the animals 
could “awaken the social and benevolent feelings” of the patients (Serpell, 2015, p.16). As a 
result of the perceived success of York Retreat, this practice of providing institutionalized 
individuals interactions with animals increased at institutions across England and aboard 
(Alleridge, 1991; Palley et al., 2010; Serpell, 2015). This trend continued until the late 19th 
century, when advances in scientific medicine (e.g., parasitology) and the rise of Sigmund 
Freud’s psychoanalysis drastically changed patient care ideals and virtually eliminated the 
presence of animals as therapeutic agents (Endenburg & van Lith, 2011; Kruger & Serpell, 
2006; Serpell, 2015).  
 This trend continued until the late 1960’s, when child psychotherapist Boris 
Levinson stumbled upon the positive effects of including his pet dog in therapy sessions 
with a child who was nonverbal (Endenburg & van Lith, 2011; Fine et al., 2015; Netting et 
al., 1987; Serpell, 2015). Now referred to as the founder of pet-facilitated therapy, Levinson 
documented his experiences through a series of case studies in his 1969 book, Pet-Oriented 
Child Psychotherapy (Fine et al., 2015; Pally et al., 2010; Serpell, 2015). While many within the 
psychological community remained skeptical, Levinson engaged in and encouraged others to 
systematically study the therapeutic benefits of human-animal interaction (Endenburg & van 
Lith, 2011; Fine et al., 2015; Netting et al., 1987). In 1977, several significant research and 
professional organizations, such as the Center on Interactions of Animals and Society and Delta 
Society (now known as Pet Partners), were established to study the benefits (Palley et al., 2010). 
  While the establishment of these research organizations was paramount, according 
to Palley et al. (2010) and Serpell (2015) it was not until 1980 that the potential benefits of 
human-animal interactions and animal-assisted interventions regained traction in mainstream 
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medicine. The landmark study conducted by Friedmann and colleagues (1980) found that 
pet-owning cardiac patients outlived their non-pet-owning counterparts 1-year post 
discharge. As a result of this study, the frequency of studies published examining the impact 
of human-animal interactions and animal-assisted interventions, across a variety of clinical 
populations and healthcare settings (i.e., hospitals, long-term care facilities, etc.) increased 
(Palley et al., 2010; Serpell, 2015). Several clinical studies have reported the positive effects of 
human-animal interactions (i.e., pet ownership and companion animals) and animal-assisted 
interventions on adult blood pressure (Allen et al., 2001; Odendaal, 2000); among adults with 
anxiety and depression in psychiatric and long-term care facilities (Baker & Dawson, 1998; 
Le Roux & Kemp, 2009); elderly individuals with dementia in long-term care facilities (Majic 
et al., 2013; Sellers, 2006); and pain management of pediatric post-operative patients 
(Calcaterra et al., 2015; Sobo et al., 2006).  
 Over time, the examination of human-animal interactions and animal-assisted 
interventions shifted focus to children, and specifically children with disabilities, in 
educational, non-hospital therapeutic, and recreational settings as these children often 
encountered animal-assisted intervention programs, and program anecdotes, outside of 
hospital facilities. Most of the early non-hospital based literature regarding human-animal 
interactions and animal-assisted interventions with children with disabilities was not 
empirical in nature, and mainly consisted of program descriptions and anecdotal reports in 
peer-reviewed journals (Polt & Hale, 1985), nonfiction reference books (Levinson, 1969, 
1972), and publicly available program evaluations (California State Department of 
Education, 1973). This reliance on anecdotal reporting and narrative case studies made 
researchers, clinicians, and caregivers hard-pressed to find empirical studies examining the 
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efficacy or effectiveness of animal-assisted interventions with children with disabilities across 
treatment settings. Today, here exists a growing, although limited, number of empirical 
studies examining the effect of various types of animal-assisted interventions with a number 
of disability populations. One population commonly perceived to benefit from interactions 
with animals, and more specifically animal-assisted interventions, is children and youth with 
ASD (Funahashi et al., 2014; O’Haire, 2017; Prothmann et al., 2009; Silva et al., 2011; 
Solomon, 2010). 
Autism Spectrum Disorder 
Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by 
deficits across communication and social interaction skill domains, as well as the presence of 
restrictive and repetitive behaviors, that typically begin to manifest in early childhood 
(American Psychiatric Association, 2013; Myers et al., 2007). Coupled with these skill deficits 
and maladaptive behaviors, individuals with ASD may have additional intellectual disability 
as well as a variety of co-morbid conditions, such as fragile X syndrome, epilepsy, attention-
deficit/hyperactivity disorder (ADHD), anxiety, and depression (American Psychiatric 
Association, 2013; Geschwind, 2009; Myers et al., 2007). Given these variables (i.e., the 
degree of skill deficit(s), existence of maladaptive behaviors, and the presence of co-morbid 
conditions), overall functioning of individuals with ASD can vary greatly, creating a highly 
heterogeneous clinical population (Georgiades et al., 2013; Geschwind, 2009).  
There exists an ever-growing list of treatments and interventions that claim to either 
improve the symptoms of ASD or outright cure individuals of the syndrome, ranging from 
fad and pseudoscientific treatments to empirically support best-practices (Figure 2) (Matson 
et al., 2013; Myers et al., 2007; Schrech et al., 2013; Simpson, 2005). Much effort has gone 
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into examining the efficacy and effectiveness of some of these treatments and interventions 
to assist in guiding caregivers, educators, and physicians through the process of ensuring 
individuals with ASD are exposed to the most effective treatments and interventions (Myers 
et al., 2007; Simpson, 2005). At one end of the empirical-support spectrum are treatments 
and interventions with no empirical efficacy or effectiveness research or those in which 
existing literature overwhelmingly indicates no effect or negative effects. Some of the 
treatments and interventions within this category are in fact dangerous, such as chelation 
therapy (Davis et al., 2013; Matson et al., 2013). Treatments and interventions that fall in the 
middle category, Debatable Empirical Support, have limited efficacy and/or effectiveness 
research present in peer-reviewed journals, with the existing research presenting mixed 
results and/or the utilization of less rigorous methodologies. Given the vast number of 
treatments and interventions for ASD that fall within this category, such as animal-assisted 
interventions, it is imperative that additional, rigorous research be conducted to determine if 
these treatments and interventions are worth the time, energy, and money to utilize (Matson 
et al., 2013). At the opposite end of the empirical-support spectrum are many well 
established therapies, such as speech and language therapy which targets both 
communication and social pragmatic deficits, traditional occupational therapy which may 
target underlying fine motor and activities of daily living deficits, and physical therapy to 
assist in gross motor deficits. The most empirically supported and recommended treatment 
for the improvement of functioning among individuals with ASD is applied behavior 
analysis (ABA) (Geschwind, 2009; Lofthouse et al., 2012; Myers et al., 2007; Roane et al., 
2016).   
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Figure 2  
 
Treatments & Interventions for ASD 
 
 
Notes.. Information in figure is a synthesis of information provided in Lofthouse et al., 2012; Myers 
et al., 2007; Roane et al., 2016; Schreck et al., 2013; Simpson, 2005.  
DIR: developmental individual-difference relationship-based model 
 
Applied Behavior Analysis 
Behavior analysis is the objective study of how organisms behave based on the 
scientific philosophies of behavior and radical behaviorism (Cooper et al., 2020; Schneider & 
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Morris, 1987; Skinner, 1938, 1953). Behavior analysis is divided among three distinct, 
although interacting, branches of foci: experimental analysis of behavior, applied behavior 
analysis, and clinical ABA services (Figure 3) (Cooper et al., 2020; Roane et al., 2016). 
Experimental analysis of behavior concerns the study of behavior and behavior principles 
via basic experiments (e.g., laboratory analysis of stimulus control) (Catania, 2008; Skinner, 
1966), while applied behavior analysis focuses on the study of systematic applications of 
behavior principles to support socially important behavior changes within applied settings 
(Baer et al., 1968, 1987; Cooper et al., 2020). The interaction between these two research 
branches under the philosophical umbrella of behaviorism, informs the practices of one 
another, as results of basic research informs applied research and results of applied research 
presents additional questions to be addressed via basic research (Cooper et al., 2020). 
Figure 3 
 
Behavior Analysis 
 
 
The third branch of behavior analysis, clinical ABA services, or ABA services, is 
typically what those outside of the professional field think of as “applied behavior analysis” 
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or “ABA.” Instead of applying behavior principles within the applied settings for research 
purposes, these services focus on improving the lives of clients through behavior change 
(Cooper et al., 2020). ABA clinicians can administer ABA services in group and individual 
formats, across clinical populations, and within a number of settings (e.g., schools, homes, 
clinics). While there exists variability across clinical populations and settings, ABA services 
all share several basic elements:  
(a) components of behavior change programs are well-planned, systematically 
administered, and include experimentally validated practices (e.g., schedules of 
reinforcement); 
(b) target behaviors are operationally defined and socially significant; and  
(c) program development, modification, and monitoring is data-driven (e.g., using 
data to determine a functional relationship) (Cooper et al., 2020).  
The duration and intensity of ABA services vary by treatment model (i.e., focused vs. 
comprehensive ABA treatment models) (Behavior Analyst Certification Board [BACB], 
2014). While focused ABA treatments target a limited number of target behaviors, 
comprehensive ABA treatment targets multiple developmental domains (e.g., cognitive, 
communication, adaptive functioning) (BACB, 2014). Clients may receive direct ABA 
services between 10 and 40 hours per week for months, and often years, depending on 
response to treatment (BACB, 2014). Specific procedures and interventions based on the 
principles of ABA include but are not limited to early and intensive behavioral intervention, 
pivotal response training, discrete trial training, functional behavior assessment, and the 
verbal behavior approach (Cooper et al., 2020; Roane et al., 2016). These procedures and 
interventions can be administered across structured or naturalistic instructional 
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environments (BACB, 2014). 
 Today, the use of ABA services with children and youth with ASD is widespread. 
While the exact proportion of children and youth with ASD that access ABA services is 
unknown, one recent study explored the types of services and treatments utilized. Becerra et 
al. (2017) surveyed 1,155 parents of children and youth with ASD about the services and 
treatments previously or currently utilized. Thirty-seven percent of respondents indicated 
accessing “applied behavior analysis” and 5.5% indicated utilizing the Early Start Denver 
Model (see Dawson et al., 2010), which is based on applied behavior analysis. Specific to 
home-based programs, 33% reported using “applied behavior analysis” and 7% the Early 
Start Denver Model. It should be noted that it is unclear how “applied behavior analysis” 
was defined within this study, that is, were school-based ABA services considered “applied 
behavior analysis”? This is particularly pertinent as 86% of parents reported having 
Individualized Education Programs (IEPs), which may have included ABA services. As a 
result, these findings may underestimate actual use of ABA services by this population.  
Animal-assisted Interventions And Children And Youth With ASD 
Animal-assisted interventions are becoming increasingly popular with seemingly 
mass appeal among the general public. The amount of popular media exposure (e.g., 
Peterson, 2020; Rajnicek, 2020), mainstream book publications (e.g., Dosa, 2010; Grandin & 
Johnson, 2005; Sakson, 2007) and animal-assisted intervention organizational outreach (e.g., 
Advisory Board, 2020; Kingson, 2019), have likely aided in increasing the public’s intrigue 
and shaping opinions. Serpell et al. (2017) argued that the rate of information focusing on 
the benefits of therapy animals consumed by the general public has only increased with the 
endless conveyer belt of new, and renewed, social media platforms (i.e., Facebook, Reddit, 
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Twitter, etc.) and online news outlets. Unfortunately, much of what is presented is primarily 
based on, often biased, commentaries, opinions, and anecdotal reporting. The status of the 
extant peer-reviewed literature does not fare much better, as the field of study is still 
emerging and the literature has only recently begun to evolve beyond anecdotal reporting to 
include more rigorous analyses of effect and efficacy (Fine et al., 2019; Ghai, 2017; Serpell et 
al., 2017). Although the large-scale systematic measuring of animal-assisted intervention 
implementation frequency has not occurred, implementation of animal-assisted interventions 
continues, with some suggesting an increasing trend across multiple settings and populations 
(Fine, 2015; Friesen, 2010; Maujean et al., 2015; McCune et al., 2017; Palley, et al., 2010). 
Intervention implementation has continued as scholars struggle to agree upon a 
comprehensive theoretical framework, accept a set of universal terminology, and develop a 
methodologically rigorous evidence base within peer-reviewed journals (Fine, 2015; Serpell 
et al., 2017; McCune et al., 2017, Palley et al., 2010). These incompatible rates, that is the 
alleged quickening rate of intervention implementation as contrasted with the slow rate of 
discipline development, have created a situation where practitioners may be exposing 
sensitive populations to ineffective interventions.   
 There exists limited empirical literature to support the use of animal-assisted 
interventions with children and youth with ASD. A number of systematic literature reviews 
have reported ongoing methodological weaknesses, inadequate descriptions of sample 
populations (e.g., ASD severity level) and intervention procedures, and biased results (Davis 
et al., 2015; Hallyburton & Hinton, 2017; Hill et al., 2018; O’Haire, 2013, 2017). The number 
of included studies within these reviews ranged from a low of 10 studies to as many as 28, 
with substantial overlap due to search criteria across literature reviews.  
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Two recently published studies (Jorgenson et al., 2019; Protopopova et al., 2019) 
specifically focused on animal-assisted interventions, ABA, and children with ASD. These 
studies were grounded in behavioral principles and assessed preference for therapy dogs and 
evaluated efficacy of therapy dogs as reinforcers in single-subject research designs with 
children with ASD. Results for both studies displayed variable preference and mixed 
reinforcer efficacy across participants. While these individual studies were high quality, the 
overall pool of literature to empirically support the use of animal-assisted interventions with 
this population is limited at best. Nevertheless, animal-assisted interventions continue to be 
an intriguing and popular option with this clinical population.  
Animal-assisted Interventions As An adjunct To ABA Services With Children And 
Youth With ASD 
Beyond the previously mentioned studies by Jorgenson et al. (2019) and 
Protopopova et al. (2019), both of which were grounded in behavior analysis but not clinical 
ABA services per say, no peer-reviewed literature could be located that examined the 
effectiveness of animal-assisted interventions as an adjunct to ABA services. Nor does 
literature exist that specifically explores animal-assisted interventions as an adjunct to ABA 
services with children and youth with ASD.  
Animal-assisted Intervention Incorporation Prevalence and Characteristics 
 Very little data exist that examines the frequency with which animal-assisted 
interventions are being incorporated into therapeutic services accessed by children and youth 
with ASD. Only four studies examining the usage of animal-assisted interventions with 
children and youth with ASD could be located, with only two focused within the United 
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States. As a result, attempts to loosely extrapolate estimated intervention prevalence with this 
population from studies that targeted parents, teachers, and intervention facilities within 
peer-reviewed literature is limited. With the exception of one study, no in-depth 
characteristics of animal incorporation practices were provided.  
Christon and colleagues (2010) surveyed 248 parents of children with ASD in the 
United States regarding their use and perceptions of complementary and alternative 
treatments. Among the survey recipients, 23.8% reported trying “animal therapy” at some 
point during their child’s lifetime, with 11.3% currently utilizing “animal therapy.” A more 
recent survey study by Smith and Dale (2016) explored the attitudes and inclusion of animals 
in classrooms with students with ASD of a small sample (N=73) of Australian teachers. 
Over two thirds (68%) of the sample reported the inclusion of animal(s) of some form in 
their classroom, with 18% of the sample reporting the use of a formalized animal-assisted 
therapy. A second teacher-based survey with teachers of students with ASD in Georgia 
explored the totality of services provided to students with ASD in their classrooms (Hess et 
al., 2008). Of the 185 teacher respondents, 3.39% reported the use of “pet/animal therapy” 
to address interpersonal relationships with these students (Hess et al., 2008). While the 
prevalence rate reported in this survey may seem small, it can be argued that this rate has 
risen in the ten years since the publication of this study. The fourth survey of 386 
intervention facilities for children with ASD in France aimed to examine the range of 
animal-assisted interventions utilized (Philippe-Peyroutet & Grandgeorge, 2018). Widespread 
use of animal-assisted interventions within these facilities was reported, as 60% indicated 
utilizing animal-assisted interventions (Philippe-Peyroutet & Grandgeorge, 2018). Based on 
this limited information, it is impossible to accurately estimate how widespread the use of 
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animal-assisted interventions with children and youth with ASD is, especially within the 
context of the United States. At present, there exists no data within the extant literature to 
estimate the use of animal-assisted interventions as an adjunct to ABA services to children 
and youth with ASD.  
In addition to use, intervention specifics are nearly completely unknown across 
settings and therapeutic contexts. Aspects such as how clinicians implemented animal-
assisted interventions and what types of animals were being incorporated are scant in peer-
reviewed literature. Philippe-Peyroutet and Grandgeorge (2018) did collect a number of 
intervention characteristics as part of their ASD treatment facilities survey, with horses 
(80%) and dogs (26%) being the top two most commonly reported animals. Facility 
respondents also reported the involvement of clinical professionals from several disciplines, 
such as occupational therapy, speech therapy, social work, nursing, and psychologists, but 
ABA services were not mentioned. The generality of these findings may be limited as the 
survey was conducted in France, where legal, regulatory, and medical standards may differ 
from that of the United States. 
Desirability And Feasibility 
 While the specific examination of intervention desirability and feasibility of animal-
assisted interventions with children and youth with ASD could not be located, there does 
exist some relevant literature that overlaps. Comparable studies included more general 
examinations of intervention acceptability, desirability, feasibility, and interest. Wijker et al. 
(2019) utilized a questionnaire to gauge perceived intervention feasibility as part of a 
randomized controlled trial that examined the effects of a dog-assisted therapy program with 
adults with ASD. Overall, participants reported the dog-assisted therapy as “feasible” and 
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the therapists reported it as “very feasible” (Wijker et al., 2019).   
 Hartwig and Smelser (2018) surveyed 300 mental health practitioners in clinical 
settings regarding how likely they were to utilize animal-assisted counseling (a distinct subset 
of animal-assisted interventions) along a 4-point scale (not at all likely to very likely) and if 
they viewed animal-assisted counseling as a legitimate counseling modality. While these 
measures are not directly intervention desirability or feasibility, they do speak to the interest 
level of engaging in these practices. Fifty-three percent of respondents reported being 
somewhat likely or very likely and only 17% were not at all likely to utilize animal-assisted 
counseling (Hartwig & Smelser, 2017). Additionally, 92% of all respondents viewed animal-
assisted counseling as a legitimate counseling modality (Hartwig & Smelser, 2017). While 
there does exist significant overlap between the clinician population targeted in this study 
and ABA clinicians, there may exist pertinent differences in foundational training, 
philosophical underpinnings, and frequently encountered clinical populations. 
 An additional study by Yap et al. (2017) mirrored the findings of Hartwig and 
Smelser. This survey included 128 Australian nurses, medical staff, administrative staff, and 
researchers, of whom 51% reported having had personal encounters with animal-assisted 
therapy with children with ASD. Questions assessed attitudes and beliefs surrounding 
animal-assisted therapies for children with disabilities, including ASD. Similar to Hartwig and 
Smelser (2018), 70% of respondents indicated they believed there was a scientific basis for 
animal-assisted therapies (Yap et al., 2017). 
 Crossman and Kazdin (2017) presented four intervention vignettes (two animal-
assisted interventions, one massage therapy, and one music therapy) to 210 adults to evaluate 
intervention perceptions. Respondents that reported positive attitudes towards companion 
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animals, also viewed the animal-assisted intervention vignettes as more credible and 
acceptable compared to respondents that had negative attitudes towards companion animals.  
Clinician Knowledge And Awareness 
 Very little empirical data could be located that examined the level of knowledge and 
awareness of any clinician population. No studies could be located that directly assessed 
knowledge and awareness of ABA clinicians.  
While not a direct assessment of knowledge or awareness, one focus of the survey by 
Hartwig and Smelser (2018) was perceived knowledge about animal-assisted counseling in 
general. Forty-eight percent of respondents reported only being slightly knowledgeable and 
an additional 18% reported not being knowledgeable at all. Only 10% of respondents 
reported being very knowledgeable. Yap et al. (2017) also asked respondents about their 
perceived awareness and knowledge of animal-assisted therapies as related to children with 
disabilities. In this study, 88% of respondents reported being aware of animal-assisted 
interventions, but 51% perceived themselves to have limited or no current knowledge about 
animal-assisted therapies. While limiting in terms of generality, both of these studies present 
a picture of perceived knowledge among interested clinician populations.  
Perceptions And Attitudes 
 While there exists a number of studies that explore perceptions and attitudes of 
parents and select professionals about animal-assisted interventions, only a few relate to 
interventions with individuals with disabilities, and more specifically children and youth with 
ASD. Ninety-nine percent of respondents in the study conducted by Yap et al. (2017) 
indicated that they thought animal-assisted therapy would be helpful in the behavioral 
management of children with ASD by acting as a calming agent and in averting aggression. 
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Respondents also expressed the belief that animal-assisted therapy could facilitate social 
interactions and communication with children with ASD. Hartwig and Smelser (2018) 
focused on broad medical conditions (e.g., depression). The top condition respondents 
thought would benefit from animal-assist counseling was anxiety, which corroborates with 
the findings of Yap et al. (2017), as those respondents believed animal-assisted interventions 
can have a calming effect and aid in effectively teach social interaction and communication 
skills to children with ASD. While the Hartwig and Smelser study focused on broad 
conditions instead of specific behaviors, there exists a high rate of co-morbidity between 
ASD and mental health conditions like anxiety (Zaboski & Storch, 2018). Therefore, it is 
possible a portion of the mental health practitioners surveyed provided services to children 
and youth with ASD, especially those at the higher functioning end of the symptomatology 
continuum. 
Knowledge Gaps And Future Directions   
Most of the extant peer-reviewed research on animal-assisted interventions with 
children and youth with ASD has focused on efficacy and effectiveness. This is 
understandable, and a natural course of action, as these studies provide the foundation of 
evidence to support the use or non-use of animal-assisted interventions with this clinical 
population. Unfortunately, the enthusiasm surrounding animal-assisted intervention may 
mean practitioners are engaging in these practices before the foundation of empirical 
evidence has been built. Based on anecdotal reporting, especially across popular news media, 
we know children and youth with ASD are accessing animal-assisted interventions. 
Unfortunately, there lacks significant information on these practices and clinician behaviors 
across settings, ASD phenotype sub-groups, and intervention formats, and even less 
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information exists within the context of animal-assisted interventions as an adjunct to ABA 
services with this clinical population. In short, more is unknown, than is known. 
Studies are needed to help fill some of these gaps. While there does exist a limited 
number of survey studies that examine clinician perspectives and the use of animal-assisted 
interventions with children and youth with ASD, what exists is scattered across therapeutic 
services (e.g., counseling, speech therapy), settings (e.g., hospitals, ASD treatment centers), 
countries, and professional perspectives (e.g., medical staff and mental health practitioners). 
Nothing can be generalized from this random assortment of studies. That being said, more 
large-scale survey studies need to be conducted in order to take stock of the current 
implementation practices of clinicians.  
Conclusion 
Given the current state of affairs, it appears intervention implementation is occurring 
with children and youth with ASD with no real idea of where it is occurring, when it is 
occurring, how it is occurring, and why it is occurring. In addition to the efficacy and 
effectiveness studies being conducted, survey research needs to be conducted that explores 
these questions. To date, no studies examining these parameters within the prism of ABA 
services exist. As the empirical literature base focusing on intervention efficacy and 
effectiveness continues to grow, so increases the need to know what is happening outside of 
the lab (basic and applied) and into the big picture of the front lines of direct service 
delivery. For this purpose, survey methodology is well suited, as it will begin to paint a 
picture of what happens when ABA clinicians encounter popular interventions with limited 
empirical support with children and youth with ASD. 
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Chapter 3: Methodology 
There are significant gaps in the peer-reviewed literature concerning the use of 
animal-assisted interventions as an adjunct to other therapeutic treatments. It is unknown 
how widespread clinicians across disciplines are incorporating these practices, how clinicians 
are incorporating these practices, or the effectiveness of these practices in most clinical 
settings. There also exists limited objective information regarding the attitudes and 
knowledge of clinician populations regarding animal-assisted interventions. This study 
focused on one contextual unknown concerning a clinician population that frequently 
provides services to a clinical population generally regarded as benefitting from animal-
assisted interventions: applied behavior analysis (ABA) clinicians and children and youth 
with autism spectrum disorder (ASD). This survey study aimed to fill some of the holes in 
the overall literature base by exploring the use, attitudes, and knowledge of animal 
incorporation practices in ABA services.  
Research questions for the following survey study included,  
1. Are ABA clinicians incorporating animals into ABA services?  
a. How often are ABA clinicians incorporating animals into ABA services? 
b. How are ABA clinicians incorporating animals into ABA services? 
c. What type of animals are ABA clinicians incorporating into ABA 
services? 
2. What is the desirability and perceived feasibility of incorporating animals into 
ABA services? 
3. What are ABA clinicians’ understandings of the research base and ethical 
considerations relating to animals and/or animal-assisted interventions as an 
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adjunct to ABA services? 
4. What are ABA clinicians’ perceptions and attitudes towards human-animal 
interactions as it specifically relates to children and youth with ASD? 
Population and Sample 
 The target population for this study was clinicians who were (a) BACB certificants, 
defined as ABA clinicians credentialed through the Behavior Analyst Certification Board, Inc 
(BACB) (www.bacb.com); (b) worked in the United States, including Puerto Rico; and (c) 
who had experience as BACB certificants with children and youth with ASD. The BACB has 
four levels of certificant designations that generally correspond with the level of behavior 
analytic education and training individual clinicians have completed. The four levels are 
presented in Table 3. While there are numerous licensing mandates and initiatives at the 
state-level across the United States for ABA clinicians, the BACB is currently the sole board 
certification credentialing organization for those working in the field of behavior analysis 
across both the United States and internationally. Participant recruitment occurred via this 
organization’s registry, as discussed in detail in subsequent sections. 
Table 3 
 
Behavior Analyst Certification Board®, Inc (BACB) Certificant Designations 
Title 
Post-nominal 
letters Education level 
Registered Behavior Technician RBT Paraprofessional level practitioner 
Board Certified Assistant Behavior Analyst BCaBA Undergraduate-level practitioner 
Board Certified Behavior Analyst BCBA Graduate-level practitioner 
Board Certified Behavior Analyst-Doctoral BCBA-D Doctoral level practitioner 
Note. Adapted from Behavior Analyst Certification Board (BACB). (2020, January). Recent news. 
http://www.bacb.com  
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Sample Size  
On the date the survey went active, there existed 96,045 BACB certificants within 
the United States, including Puerto Rico (Figure 4). Based on this population size and 
utilizing a 95% confidence level (z = 1.96), thresholds employing three acceptable margins of 
error (±3%, ±4%, and ±5%) were used to determine desirable sample sizes (Rea & Parker, 
2005; Qualtrics, 2019) (Table 2). Due to these calculations, between 383 and 1056 survey 
respondents were sought.  
Figure 4 
 
 Total BACB Certificants Within the United States, Including Puerto Rico (N=96,045) 
 
Note. Total ABA clinicians recognized by the Behavior Analyst Certification Board, Inc. (BACB) 
by certificant level. Data obtained from the BACB on August 6, 2019 (BACB, 2019a). 
 
Survey Instrument Development 
 A survey instrument was developed for the purpose of collecting information from 
ABA certificants concerning each research question: clinician practices, opinions 
surrounding animal incorporation desirability and feasibility, animal-assisted intervention 
RBT
64%
(n=61,388)BCaBA3%
(n=3,062)
BCBA
31%
(n=29,509)
BCBA-D
2%
(n=2,086)
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knowledge, and perceptions of human-animal interaction with children and youth with ASD. 
An initial draft of the anonymous survey instrument was developed based on a 
comprehensive review of the literature and submitted as part of the dissertation proposal. 
Prior to conducting the research, a systematic process was followed to develop and validate 
the instrument.  
This process began with a close review with the first reader on the dissertation 
committee. The next step included a review by a doctoral student at Boston University 
Wheelock College of Education and Human Development, an alum who is presently a 
postdoctoral researcher at another institution, and a graduate-level practitioner in the field 
that has completed an applied behavior analysis graduate certificate program. All reviewers 
had extensive knowledge and experience regarding individuals with disabilities and the field 
of special education (Appendix A). Each reviewer was asked to complete the web-based 
survey, as drafted within the Qualtrics survey software (http://www.qualtrics.com), and a 
feedback form comprised of open-ended questions regarding individual question clarity, 
question and section order, and general suggestions (Appendix B). Feedback received was 
reviewed by the researcher and advisor. A revised version of the instrument was created 
based on that review.  
Another round of feedback for the revised version of the survey was requested from 
the three general reviewers mentioned above and experts across select fields: applied 
behavior analysis (ABA experts), human-animal interaction research and/or practice (AAI 
experts), and autism spectrum disorder (ASD experts). Expert reviewers from these fields 
were identified through peer-reviewed literature and textbook authorship, internet searches 
of academic departments and research labs, personal contacts, and peer recommendations. 
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Each group of reviewers received a subset of the survey questions that matched their areas 
of expertise for their review.  
 Individuals identified as potential expert reviewers received an initial email that 
contained (a) an invitation cover letter, (b) a brief description of the study, (c) an outline of 
the proposed survey instrument, and (d) instructions specific to their area of expertise 
(Appendix C). A follow-up email was sent to non-responders no more than 4 weeks after the 
initial email. In addition to the three general reviewers utilized during the first round of 
review, this recruitment effort resulted in an additional 68 individuals being invited to be an 
expert reviewer, with 22 individuals completing the feedback process (Table 4). The number 
of experts sought for each group was influenced by the types of questions each group 
reviewed (e.g., concrete demographic vs. abstract perception questions) and the amount of 
revision to individual questions based on feedback from the first round of review.  
Table 4 
 
Expert Reviewer Recruitment 
 
 ABA 
Experts 
AAI 
Experts 
ASD 
Experts 
General 
Reviewers 
Invited to participate 6 31 31 3 
Declined to participate 0 5 1 0 
No response 3 15 19 0 
Agreed to participate 3 11 11 0 
Completed expert review 2 10 10 3 
 
All reviewers (N=25) were highly qualified and regarded within their perspective 
fields. All reviewers held an advanced degree, with most holding a doctoral degree (Table 5). 
Additionally, all but two reviewers worked in higher education related to their area of 
expertise. 
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Table 5 
 
Expert Reviewer Demographics 
Characteristic %(n) 
Doctoral-level degree 80% (20) 
Masters-level degree 20% (5) 
Less than a masters-level degree 0% (0) 
Teaches in higher education  92% (23) 
A BACB certificant 16% (4) 
Note. N=25 
 
 Each expert was asked to complete a web-based survey specific to the questions they 
were reviewing (Appendix D). These surveys collected information on question clarity, 
response option clarity, and question relevance along 5-point Likert scales for individual 
questions. Reviewers were also provided opportunities to offer qualitative feedback for 
individual questions, as well as general survey feedback.  
Means and standard deviations were calculated for question clarity, response option 
clarity, and question relevance for each survey question. Qualitative analysis of feedback 
from reviewers included reviewing all text, comparing responses across reviewers, and 
identifying similarities and/or differences between the reviewers. Analyses of this data aided 
in the creation of the survey instrument used in this study. 
 The instrument (Appendix E) contained six sections, two which collected 
demographic information and four for each of the main research questions (Table 6). The 
two demographic sections collected personal and career-related information via multiple 
choice questions. This data was used for group formation and comparisons. The third 
section of the survey presented a series of multiple choice and open-ended questions to 
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collect information about personal experiences of incorporating animals into ABA services, 
while the fourth section included Likert scale questions about desirability and feasibility of 
incorporating animals into ABA services. Animal-assisted intervention knowledge and 
awareness was assessed via a set of quiz-like, multiple choice questions in the fifth section 
and the final section utilized Likert scale questions to collect perceptions and attitudes about 
animal-assisted interventions with children and youth with ASD. 
 
Table 6 
 
Survey Instrument Outline 
Survey section Data Purpose 
Basic demographics Personal and career-related information 
Group formation and 
comparisons 
Animal exposure 
Current and past personal animal 
exposure(s); engagement in 
animal-centric behaviors* 
Group formation and 
comparisons 
Animal incorporation 
practices Intervention practices information 
Research question 1 
(including 1a-1c)  
Desirability & feasibility Statements agreeability Research question 2 
Knowledge & awareness  “Quiz” of animal-assisted intervention knowledge Research question 3 
Perceptions & attitudes Statements agreeability Research question 4 
Note. *behaviors that may indicate more affinity towards animals and human-animal interactions 
(HAI) (e.g., zoo visitation behaviors, animal shelter volunteer behaviors, etc.) 
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Recruitment 
 A survey research invitation (Appendix F) was sent to all current BACB certificants 
within the United States and Puerto Rico via the mass email service available from the 
BACB. The recruitment email contained a hyperlink to the consent form (Appendix G) and 
the survey instrument utilizing the Qualtrics survey software. A second, follow-up email was 
sent one week later to the same target population. It was not predetermined how long the 
survey link would remain active, although web-based survey response rates (Zheng, 2011) 
and consultation with a survey methodology expert (J. Green, personal communication, June 
4, 2019), provided expected rates of responding from which a determination to end data 
collection was made.  
Data Collection Procedures 
After completing a consent form, respondents were directed to the first set of survey 
questions (BACB credential, ASD experience, and geographic work location) to determine 
participation eligibility. If participants were not eligible, skip logic functions terminated their 
participation. Eligible respondents were guided through each section of the survey with skip 
and display logic functions. Respondents were also given the opportunity to skip questions, 
with the exception of the initial participation determination questions, or terminate 
participation at any time. While this survey was anonymous, some demographic information 
was collected (e.g., primary geographic work location and level of board certification). To 
ensure anonymity, respondents were reminded to not provide identifying information when 
given the opportunity to provide write-in answers. 
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Data Analysis 
Data were analyzed using descriptive and inferential statistical methods utilizing both 
Statistical Program for the Social Sciences (SPSS) and Stata software programs. Inferential 
statistical analyses included tests of association and correlation between demographic 
variables and the central research questions. 
Descriptive Analyses 
 To determine overall trends in survey responding for the sample, simple descriptive 
statistics were utilized (Field, 2009; Vogt, 2007). Means, medians, modes, standard 
deviations, proportions, percentages, and frequency distributions were used to describe 
survey responses for both the entire sample and subgroups within the sample for individual 
survey questions utilizing the SPSS software.  
Associational and Correlational Analyses 
 Data were also analyzed using chi-square tests to determine if statistically significant 
associations existed between demographic variables and information directly related to the 
research questions, all of which produced categorical data (Field, 2009; Vogt, 2007). Effect 
sizes, expressed as Phi or Cramer’s V, depending on the size of the contingency table (Field, 
2009; Kim, 2017), were calculated for all significant chi-squared results. Cramer’s V values 
were interpreted utilizing the conservative guidelines provided by Cohen (1988). Since the 
chi-square omnibus test does not indicate where in the contingency table significant 
differences between expected and observed values exist(s), additional post hoc pairwise 
comparisons utilizing the Bonferroni correction were conducted for all significant chi-square 
test results (Field, 2009). The reporting of analysis results emphasized findings considered 
clinically significant (Thompson, 2002). 
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While the exploration for associations, the magnitude of found associations, and post 
hoc analyses of this data were relatively standard, there were some questions with regards to 
exploring potential linear correlations. The issue at hand concerned the ordinal nature of 
most variables within the survey. Within the field of statistics, there exists much debate on 
how to treat ordinal data, such as Likert scales (Sullivan & Artino, 2013). The 
appropriateness of commonly conducted analyses, specifically the calculation of means, 
standard deviations, and parametric analyses, by treating ordinal data as interval or 
continuous data has been questioned; some suggest the results may not be valid (Choi et al., 
2010; Holgado-Tello, 2010; Sullivan & Artino, 2013). Because one cannot assume equal 
distance between categories along an ordinal variable, such as a Likert scale, polychoric and 
tetrachoric correlations (Bonett & Price, 2005; Choi et al., 2010; Holgado-Tello, 2010) were 
calculated for the same variable combinations explored during chi-square tests using Stata 
(www.stata.com).  
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Chapter 4: Results 
 This study was designed to answer several questions regarding the incorporation of 
animals into ABA services by ABA clinicians. An online survey was used to collect basic and 
animal exposure demographics, information related to animal incorporation practices, and 
clinicians’ perception of the desirability and feasibility of incorporating animals in ABA 
services. Additionally, information concerning animal-assisted intervention knowledge and 
general attitudes toward human-animal interactions with children and youth with ASD was 
collected. 
Sample Population 
 The sample population, BACB certificants who worked within the United States 
(including Puerto Rico) and had experience with children and youth with ASD, was accessed 
via the Mass Email Service provided by the BACB. When the database was accessed, there 
were a total of 96,045 BACB certificants who resided in the United States. Of that number, a 
total of 54,869 had “opted out” of receiving academic research invitations via the Mass 
Email Service. The remaining 41,176 BACB certificants, 42.9% of the target population, 
were sent recruitment materials. Additional data on email open rates and link clicks can be 
viewed in Appendix H. 
 A total of 631 individuals recorded survey responses within the Qualtrics software 
(www.qualtrics.com). Three demographic questions (current BACB credential, experience 
with the target clinical population as a BACB certificant, and geographic work location) were 
used to determine participation eligibility for survey respondents. Responses from 75 
respondents were eliminated from the data set due to credential, experience, and geographic 
work location variables; 14 due to the credential and experience variables and 61 because 
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they did not answer the geographic work location question1 (Table 7).  
Table 7 
Excluded respondents based on inclusion criteria 
Reason n 
Not an active BACB certificant 2 
No experience with the target population 9 
Did not provide experience information 3 
Did not provide geographic work location 61 
Total  75 
 
Some participants (n=58, 10.4%) did not complete the survey in full. (See Appendix 
I for drop out details.). Those survey respondents who completed only two sections of the 
survey were removed from the sample (n=12). Forty-six of the 58 participants completed 
enough of the survey to provide meaningful data for at least one of the research questions. 
The final sample size for data analysis totaled 544. Based on the total clinician population 
(N=96,045), the margin of error for this sample size was 4.19% (z=1.96, p=.05).  
 As a result of participant drop-out, the sample sizes varied slightly across research 
questions (Table 8). The margin of error increased across research questions from ±4.19% 
to ±4.38% (N=96,045, z=1.96, p=0.5). While these margins of error all approached the 
benchmark of ±4%, all data analyses assumed the lower threshold of ±4.5%.  
  
                                                        
1 Due to a programming error, the geographic work location question was not mandatory, accounting 
for the disproportionate number of excluded participants. 
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Table 8 
Research Question Sample Sizes 
Research Question(s) Area Sample Size E 
Q1. Animal incorporation practices (Q17) 544 ±4.19% 
Q1a. Analysis of practices and 
animal characteristics* 97 **  
Q2. Desirability & Feasibility 522 (518***) ±4.28% (±4.29%) 
Q3. Knowledge & Awareness 510 ±4.33% 
Q4. Perceptions & Attitudes 498 ±4.38% 
Notes. *those that answered “yes” to Q17 (incorporated animals); **96 out of 97 
respondents provided individual animal characteristics for at least one animal; ***4 
participants did not answer potential barriers to incorporation;  
 
Demographics  
All respondents were asked a series of demographic questions primarily related to 
their professional career as a BACB certificant. Variables included BACB credential, 
experience working with the target clinical population, primary work geographic location, 
career stage, gender identity, and work treatment setting.  
 BACB credentials. Roughly half (50.4%, n=274) of all respondents held a BCBA 
credential, followed by Registered Behavior Technician (RBT) (40.6%, n=221), Board 
Certified Behavior Analyst-Doctoral (BCBA-D) (6.3%, n=34), and Board Certified Assistant 
Behavior Analyst (BCaBA) (2.8%, n=15) (Table 9). Ninety-one percent of this sample was 
comprised of paraprofessional-level ABA clinicians (RBT certificants) and masters-level 
ABA clinicians (BCBA certificants). This composition was similar to the total clinician 
population; 94.6% of all BACB certificants on the date the survey went active were RBT and 
BCBA certificants.  
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Table 9 
Demographics 
 
 BACB Credential Type 
Total Sample RBT BCaBA BCBA BCBA-D 
 N % n % n % n % n % 
All Respondents  544 100 221 40.6 15 2.8 274 50.4 34 6.3 
ASD Caseload             
 
>50% 498 91.5 215 39.5 15 2.8 240 44.1 28 5.1 
<50% 46 8.5 6 1.1 0 0 34 6.3 6 1.1 
Geographic Work Location           
 
Northeast 154 28.3 26 4.8 3 0.6 110 20.2 15 2.8 
Southeast 139 25.6 67 12.3 4 0.7 59 10.8 9 1.7 
West 131 24.1 74 13.6 2 0.4 51 9.4 4 0.7 
Midwest 67 12.3 29 5.3 3 0.6 32 5.9 3 0.6 
Southwest 53 9.7 25 4.6 3 0.6 22 4.0 3 0.6 
Career Stage*            
 
Early 370 68.3 215 39.7 10 1.8 141 26.0 4 0.7 
Mid 145 26.8 6 1.1 4 0.7 113 20.8 22 4.1 
Late 27 5.0 0 0 1 0.2 19 3.5 7 1.3 
Gender Identity           
 
Female 467 85.8 192 35.3 11 2.0 243 44.7 21 3.9 
Male 72 13.2 26 4.8 4 0.7 29 5.3 13 2.4 
Preferred to self-describe 2 0.4 1 0.2 0 0 1 0.2 0 0 
Preferred to not answer 2 0.4 1 0.2 0 0 1 0.2 0 0 
Non-binary/third gender 1 0.2 1 0.2 0 0 0 0 0 0 
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Treatment setting 
 Client’s home 381 70.0 168 44.1 12 3.1 180 47.2 21 5.5 
 School 272 50.0 89 32.7 7 2.6 155 57.0 21 7.7 
 Clinic 253 46.5 127 50.2 6 2.4 104 41.1 16 6.3 
 Residential facility 66 12.1 12 18.2 2 3.0 40 60.6 12 18.2 
 Other 55 10.1 22 40.0 2 3.6 25 45.5 6 10.9 
 Hospital 15 2.8 2 13.3 0 0 9 60.0 4 26.7 
Notes. *n=542, RBT: Registered Behavior Technician; BCaBA: Board Certified Assistant Behavior Analyst; BCBA: Board Certified Behavior 
Analyst; BCBA-D: Board Certified Behavior Analyst-Doctoral; 1 BCBA and 1 BCBA-D did not respond to question. Career stage definitions: 
Early-career: £ 5 years as a BACB certificant, Mid-career: 6-15 years as a BACB certificant, Late-career: > 15 years as a BACB certificant  
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 Experience with target clinical population. Most (91.5%, n=498) respondents 
reported 50% or more of their career caseload as a BACB certificant focused on individuals 
with a diagnosis on the autism spectrum (e.g., ASD, autistic disorder, Asperger’s disorder, 
PDD-NOS, etc.) who were between the ages of birth and 22 (Table 9). Among the small 
number (8.5%, n= 46) of respondents who estimated that less than 50% of their caseload 
was with individuals with ASD, 73.9% (n=34) held BCBA certificates. 
Geographic work location.  All geographic regions within the United States were 
represented, with the Northeast being the most frequently cited primary work location 
(Table 9). Figure 5 illustrates primary geographic work locations via a heat map. Several 
notable clusters can be seen near heavily populated areas. These included southern 
California, central Texas, the Chicago area, the state of Georgia, southern Florida, and the 
entire Northeast. 
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Figure 5 
Geographic Work Location Heat Map 
 
Notes. Heat map data includes 11 survey respondents that were ultimately excluded from the final 
study sample (n=555). These individuals provided location information but did not complete the 
survey past section 2, thus not providing enough information to make meaningful contributions to 
the data analysis. (http://www.qualtrics.com) 
 
 Career stage.  Respondents provided information on the total length of time they 
had worked as a BACB certificant under all credentials held (Table 9). Over two-thirds 
(68.3%, n=370) of all respondents were classified for this study as early-career professionals, 
defined as an ABA clinician who has worked under an active BACB credential(s) for five 
years or less. Mid-career professionals, defined as those who have worked under active 
BACB credential(s) for six to 15 years, accounted for 26.8% (n=145) of the sample and late-
career professionals, defined as those with more than 15 years’ experience working under 
active BACB credentials, counted for only 5% (n=27) of the sample population. Considering 
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the paraprofessional-level (RBT) credential is relatively new2, 97% (n=215) of respondents 
who were classified as RBT certificants were considered early-career professionals (Figure 6).   
Figure 6 
Career Stage Distributions 
 
Note. *Two survey respondents did not provide career stage information, 1 BCBA and 1 BCBA-D. 
 
Gender identity. The sample was predominately female (85.8%, n=467) (Table 9). 
A significantly smaller group of respondents (13.2%, n=72) were male and 1% (n=5) of the 
respondents reported being non-binary/third gender, preferred to self-describe, or preferred 
not to answer. 
Treatment setting. Respondents were asked to indicate the primary settings in 
which they provided ABA services. Treatment setting options included client’s home, clinic, 
school, hospital, residential facility, and another general setting which included a write-in 
opportunity. Respondents were directed to select as many treatment settings as applicable. 
The most frequently indicated treatment settings were home-based (n=381), school (n=272), 
                                                        
2 The Behavior Analysis Certification Board introduced the BCBA and BCaBA credentials in 1999, 
the BCBA-D credential in 2008, and the RBT in 2014. As a result, within-credential trends may be at 
least partially affected by credential longevity. 
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and clinic (n=253) (Table 9). Seventeen additional treatment settings were provided via the 
write-in option. The most frequently mentioned “other” settings included community-based 
programs (n=8), daycare facilities (n=3), adult day programs (n=2), higher education (n=2), 
and afterschool programs (n=2). One respondent indicated they provided ABA services in a 
farm setting.  
Animal Exposure 
 A sequence of questions was presented to identify current and past animal exposure 
experiences. These included respondent’s engagement in select animal-centric external 
behaviors (such as animal co-habitation, pet ownership, visitation, volunteer, organization 
membership, and monetary support behaviors) and previous exposure to animal-assisted 
interventions.  
 Animal co-habitation. Respondents were asked if they currently or have ever lived 
with an animal. Almost all respondents (95.8%, n=521) reported that they currently or 
previously lived with an animal (Figure 7).  
Figure 7 
 
Animal Co-habitation 
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4%
(n=23)
Yes
96%
(n=521)
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 Pet ownership. Most respondents (86%, n=448) reported current pet ownership 
and over half reported they had multiple pets (54.4%, n=282) (Figure 8). A total of 33 
different animal species were reported as current or past pets, with dogs, small mammals, 
and cats being the most frequently noted (Figure 9).   
Figure 8 
Pet Ownership 
 
Current pet ownership Number of current pets* 
  
Note. *Percentages calculated using the total number of pet owners, n=448 
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Figure 9 
Types of Animals Owned  
 
 
Notes. Small mammals included: Rabbits (n=93), Hamsters (n=91), Guinea Pigs (n=63), Rats 
(n=38), Mice (n=30), Ferrets (n=14), Chinchillas (n=6), Hedgehogs (n=2), Sugar Gliders (n=2), 
Degu (n=1), and Gerbil (n=1). Reptiles/Amphibians included: Turtles (n=75), Lizards (n=57), 
Frogs/Toads (n=32), Snakes (n=30), and Newt (n=1). Barnyard Animals included: Domestic 
Fowl (i.e., chickens/roosters/ducks/geese) (n=43), Horses/Ponies (n=30), Goats (n=17), Cattle 
(n=10), Sheep (n=7), Donkeys (n=7), Pigs (n=6), and Emu (n=1). Arthropods included: Crabs 
(n=2) and Tarantula (n=1). 
 
Animal-centric external behaviors. A set of questions concerning how frequently 
respondents engaged in several animal-centric behaviors were presented. These included 
questions about visitation, volunteer, organization membership, and monetary support 
behaviors. 
Visitation behavior. Respondents were asked how often they visited animal-
oriented establishment(s) for enjoyment purposes. Examples of animal-oriented 
establishments included zoos, farms, aquariums, animal shelters, petting zoos, pet stores, 
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equestrian centers, safari parks, nature preserves, science museums, museums of natural 
history, wild animal rehabilitation centers, etc.. Almost all respondents reported engaging in 
some degree of visitation behavior (96%, n=523), with few respondents (4%, n=21) 
reporting never visiting such establishments. Nearly half of all respondents (47%, n=254) 
reported “sometimes” engaging in visitation behaviors (Figure 10).  
Figure 10 
Animal-centric External Behaviors 
   
Notes. Sample sizes varied slightly across questions: visitation behavior (N=544), volunteer 
behavior (n=542, 2 BCBAs did not provide information for volunteer behavior), membership 
behavior (n=542; 1 RBT and 1 BCBA did not provide information for membership behaviors), 
monetary support behavior (n=539; 1 RBT, 3 BCBAs, and 1 BCBA-D did not provide 
information for monetary support behaviors) 
 
Volunteer behavior. Respondents were asked if they currently or ever volunteered 
at animal-oriented establishment(s), such as zoos, farms, aquariums, animal shelters, petting 
zoos, pet stores, equestrian centers, safari parks, nature preserves, science museums, 
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museums of natural history, and wild animal rehabilitation centers. Seventy-nine percent 
(n=432) of respondents reported either seldom or never volunteering at animal-oriented 
establishments, with only 7% (n=35) of respondents reporting volunteering in such settings 
often (Figure 10).  
 Membership behavior. Respondents were asked if they currently or were ever a 
member of an organization that focused on animals, animal rights, environmental 
stewardship, and/or conservation. The majority (63%, n=341) of all respondents reported 
not belonging to any organization of this nature (Figure 10). 
 Monetary support behavior. Respondents were asked if they currently or ever 
provided monetary support to any organization(s) focusing on animal rights, environmental 
stewardship, and/or conservation. Among all respondents, 61% (n=328) reported never or 
seldom providing monetary support for this purpose and only 10% (n=55) reported they 
often did so (Figure 10).  
 Exposure to animal-assisted interventions. Information concerning direct and 
indirect exposure to animal-assisted interventions (AAI) were collected. Direct exposure 
experiences were defined as being exposed to or participating in therapeutic intervention 
program(s) that included animals. Examples included therapeutic horseback riding, read-to-
dog programs, comfort animal meet-and-greets after a natural disaster, and therapy animal 
hospital visitations. Indirect exposure to AAI was defined as the respondent being personally 
familiar with anyone who had participated in a therapeutic intervention that included 
animal(s). Overall, more respondents reported indirect exposure to therapeutic interventions 
that incorporated animals (72%, n=389) compared to direct exposure opportunities (53%, 
n=288) (Figure 11).  
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Figure 11 
Exposure to Animal-assisted Interventions   
  
Notes. *n=542; 1 RBT and 1 BCBA did not provide information for direct exposure; **n=543; 1 
RBT did not provide information for indirect exposure 
 
Animal Incorporation Practices 
Information was collected regarding the incorporation of animals in ABA services by 
ABA clinicians. If respondents reported they personally incorporated animals into ABA 
services, additional information was gathered concerning frequency, format, intended role of 
the incorporated animal, individual animal characteristics, and perceived effectiveness of the 
practice. While the focus of this study was on children and youth with ASD, questions 
within this section of the survey were not specific to this population. 
Incorporation of Animals  
Respondents were asked if they had ever considered incorporating an animal into 
ABA services and if they have personally or supervised others that have incorporated an 
animal into ABA services. Due to question format, data could not be split between those 
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that personally engaged in animal incorporation and those that only supervised others who 
did.  
Incorporation Consideration. Slightly more than half (56%, n=307) of respondents 
reported considering the incorporation of an animal into ABA services (Figure 12). When 
examining response frequencies for subgroupings across demographic variables as related to 
this question, no statistically significant associations or correlations reached moderate 
strength.  Several variables were weakly associated with volunteer behavior (Table 10). These 
weak associations and correlations were not considered clinically significant.  
Figure 12 
Incorporation Consideration 
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Table 10 
Incorporation Consideration as Related to Demographic Variables 
Demographic variable !" p # or V rho 
BACB credential 24.338 < .001 .212 .299 
Geographic work location 6.743 .150   
Career stage 7.075 .029 .114 .172 
Gender identity 0.914 .339   
Treatment setting     
 Client’s home 5.120 .024 .097  
 School 0.007 .931   
 Clinic 0.312 .576   
 Residential facility 1.265 .261   
 Hospital 0.060 .806   
Visitation behavior 31.523 < .001 .241 -.321 
Volunteer behavior 34.712 < .001 .253 -.350 
Membership behavior 6.201 .013 .107 .172 
Monetary support behavior 10.461 .015 .139 -.183 
Direct exposure 25.147 < .001 .215 .333 
Indirect exposure 3.991 .136   
Animal co-habitation 6.603 .010 .110 .306 
Dog ownership 20.025 < .001 .192 -.278 
Notes. !": chi-square; p: p-value; #: phi; V: Cramer’s V; rho calculated via polychoric and 
tetrachoric correlations 
 
 Animal Incorporation. While a majority of respondents (56%) reported they 
considered animal incorporation practices, only 20% (n=107) reported incorporating animals 
into ABA services (Figure 13). A moderate association was observed between consideration 
of animal incorporation and actual animal incorporation, with direct exposure to animal-
assisted interventions approaching moderate strength (Table 11). Moderate linear 
correlations were observed for the direct exposure and intervention consideration variables.  
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Figure 13 
Incorporation of Animals 
Incorporation consideration Animal incorporation 
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Table 11 
Animal Incorporation as Related to Demographic Variables 
Demographic variable !" p # or V rho 
BACB credential 5.946 .114   
Geographic work location 2.517 .642   
Career stage 16.731 < .001 .176 -.251 
Gender identity 0.136 .712   
Treatment setting     
 Client’s home 3.602 .058   
 School 0.570 .450   
 Clinic 0.145 .703   
 Residential facility .429 .513   
 Hospital * 1.000   
Visitation behavior 10.296 .016 .138 -.188 
Volunteer behavior 20.102 .000 .193 -.247 
Membership behavior 10.009 .002 .136 .241 
Monetary support behavior 11.579 .009 .147 -.108 
Direct exposure 34.454 < .001 .252 .458 
Indirect exposure 15.772 < .001 .170 .385 
Animal co-habitation  .062*   
Dog ownership 7.088 .008 .114 -.184 
Intervention consideration 50.339 < .001 .304 .571 
Notes. *Fisher’s exact test; !": chi-square; p: p-value; #: phi; V: Cramer’s V; rho calculated via 
polychoric and tetrachoric correlations 
 
 Post hoc analyses for demographic variables with clinically significant omnibus 
associations, defined as associations and correlations at least presenting as moderately 
strength, produced a number of significant findings (Table 12). Significantly more 
respondents who reported they considered incorporating animals and those that reported 
direct exposure to therapeutic services that incorporated animals also reported animal 
incorporation practices. The opposite trend was observed for respondents that reported no 
incorporation consideration and respondents that reported no direct exposure, as 
significantly fewer respondents reported animal incorporation practices.  
  
62 
Table 12 
 
Post Hoc Pairwise Comparisons Using the Bonferroni 
Correction: Clinically Significant Findings for Animal 
Incorporation 
 Animal incorporation 
Variable Yes No 
Direct exposure 
 Yes ­* ¯* 
 No ¯* ­* 
Intervention consideration 
 Yes ­* ¯* 
 No ¯* ­* 
Notes. *p<.001; p-values in parenthesis; ­ : significantly 
more, ¯ : significantly less 
 
Incorporation Characteristics  
For those respondents that reported incorporating animal(s) into ABA services 
(n=107), questions concerning intervention frequency, intervention format, types of animals 
incorporated, and the intended role of the animal were presented. Only 97 out of these 107 
respondents elected to provide additional information after indicating that they had or 
supervised others that had incorporated an animal into ABA services.  
 Animal Types.  Respondents were instructed to select the types of animals they 
incorporated into their ABA services. They could select multiple types from a list of choices, 
or indicate “other.” Data revealed that dogs were the most frequently incorporated species 
(93.7%, n=91) (Figure 14). Other top represented species included horses/ponies (34%, 
n=33), cats (17%, n=17), guinea pigs (10.3%, n=10), and fish (6.2%, n=6). All other animal 
species were indicated by 4 or fewer respondents.  
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Figure 14 
Animal Type Distributions 
 
Notes. n=97; survey participants were able to select multiple species if needed; *“zoo animals” 
 
 While some respondents reported incorporating only one type of animal into ABA 
services (i.e., dogs, horses, or guinea pigs), 53.6% (n=52) indicated they incorporated 
multiple species (Table 13). Dogs were present across almost all species combinations (25 
out of 29, 86.2%), with respondents reporting incorporation experiences with dogs and 
horses/ponies most frequently (n=20). The only other repeatedly reported species 
combinations included dogs and guinea pigs and dogs and cats, with three respondents each. 
Two respondents indicated they incorporated eight distinct species. One reported 
incorporation experiences across dogs, horses/ponies, cats, rabbits, cattle, chicken/roosters, 
goats, and donkeys, which is likely a function of the type of programs/settings they provided 
ABA services; the respondent indicated they provided services in multiple settings.  
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Clients’ Exposures. Of respondents who reported incorporating or supervising the 
incorporation of animals into their clinical practices, the number of clients they exposed to 
animals ranged from one to more than five. More than two-thirds (68%, n=66) reported 
incorporating animals into ABA services with more than one client (Figure 15).  
 
 
 
Table 13 
Single and Multiple Animal Type Incorporations 
 
# of respondents 
# of species 
represented in 
combinations 
# of species 
combinations 
 n % n % n % 
Single  45 46.4   
 Dogs only 42 43.3   
 Horses/ponies only 2 2.1   
 Guinea pigs only 1 1.0   
Multiple  52 53.6   
 2 species 32 33.0 8 8.2 9 9.3 
 3 species 8 8.2 10 10.3 8 8.2 
 4 species 9 9.3 13 13.4 9 9.3 
 5 species 1 1.0 5 5.2 1 1.0 
 8 species 2 2.1 13 13.4 2 2.1 
 Included dogs 48 49.5 18* 18.6 25 25.8 
 Excluded dogs 3 3.1 5 5.15 3 3.1 
Notes. n=97; *excluding dog species 
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Figure 15 
Client Exposures 
 
 
 
Intervention Formats. Respondents were instructed to indicate whether they 
provided or supervised ABA services that incorporated an animal in one-on-one sessions, 
group therapy sessions, or both. Ninety-one percent (n= 88) of respondents reported 
incorporating or supervising the incorporation of animals in sessions with individual clients, 
while 32% (n=31) did the same in group therapy sessions. Sixty-eight percent (n=66) 
reported implementing the practice with individual clients only, 9% (n=9) in group sessions 
only, and 23% (n=22) reported incorporating the practice into both types of settings (Figure 
16). 
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Figure 16 
Intervention Format 
 
 
Animal Role. The intended animals’ role(s) during ABA services were investigated. 
Respondents were instructed to select roles from a provided list. Role categories included 
being,  
• an active participant (e.g., the animal was a potential communication partner 
during a therapeutic session aiming to increase social and communication skills);  
• a passive participant (e.g., the animal slept on a designated mat in the treatment 
area during the therapy session); or  
• utilized as a reinforcer (e.g., animal interaction was included on a menu of 
reinforcers within a token economy).  
Since these roles were not mutually exclusive, respondents could select multiple options. 
Likewise, respondents had the opportunity to indicate if animals were intentionally 
incorporated another way.  
Both 
settings
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Individual 
clients only
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More than half of the respondents indicated that the animals were intentionally 
incorporated as active participants in ABA services (59.8%, n=58), and 44.3% (n=43) 
indicated that animals were intentionally incorporated as passive participants (Figure 17). 
Sixty-five percent indicated animals were intentionally incorporated to serve as reinforcers 
(n=63).  
Figure 17 
Animal Role Category Percentages 
  
Note. n=97 
 
A large number of respondents indicated that they intentionally incorporated animals 
to serve multiple roles. Twenty (20.6%) indicated animals served as active participants, 
passive participants, and reinforcers (Figure 18). Twenty-eight (28.9%) respondents indicated 
the animals were intentionally incorporated to serve as active and passive participants, 38 
(39.2%) respondents indicated animals intentionally served as active participants and 
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reinforcers, and a second subgroup of 28 (28.9%) respondents intentionally incorporating 
animals to serve both passive and reinforcement roles. Seven (7.2%) respondents reported 
incorporating animals to serve solely as passive participants, 12 (12.4%) respondents 
incorporated animals to only be active participants, and 17 (17.5%) respondents reporting 
they incorporated animals to solely serve as reinforcers. Of respondents that indicated they 
only incorporated animals to serve as reinforcers (n=17), 12 reported incorporating dogs 
specifically.   
Figure 18 
Combinations of Intended Roles 
 
 
Note. n=97 
 
Of note were the 26 respondents that indicated the “other” category alone or in 
addition to the other pre-determined animal roles. These respondents primarily provided 
descriptive information of what occurred during the ABA sessions that had animal 
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incorporation (Table 14). Ten respondents indicated the involvement of animals related to 
animal care chores for clients to complete. Specific activities included taking care of fish, 
walking the family dog, cleaning turtle tanks, grooming a guinea pig, and raising chicken 
hatchlings. Six respondents indicated that the animal incorporation was part of a tolerance or 
desensitization program for the client, with one respondent specifically citing “fear of 
animals” as the reason for the desensitization program. Dogs were the primary species, 
although two respondents indicated tolerance/desensitization programs for additional 
species (i.e., horses/ponies, cats, chickens/roosters, rabbits, and guinea pigs). The teaching 
of appropriate and safe interactions with animals was listed by three respondents, with dogs 
(n=3), cats (n=2), horses/ponies (n=1), and birds (i.e., parakeets) (n=1) noted. Two 
respondents indicated that they incorporated animals into ABA services with individual 
clients who had a history of aggression toward animals (e.g., a pet cat) and that the purpose 
was to reduce these negative behaviors. Furthermore, two respondents reported teaching a 
client to use an animal as a “coping strategy.” Finally, several respondents (n= 3) indicated 
that the incorporated animals were part of a program to teach clients specific verbal and/or 
cognitive skills (e.g., verbal labels). 
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Table 14 
Other Roles  
Teaching focus n 
Vocational tasks & chores (animal care taking) 10 
Tolerance/desensitization   6 
Safe animal interaction skills 3 
Horseback riding program (including co-treat models) 3 
Animal interaction as a coping strategy 2 
Verbal behavior  1 
Direction following 1 
Perspective-taking & Theory of Mind 1 
General information about animal species 1 
Note. n=26  
 
Animal Behavior. Information related to how often species-specific stress behavior 
(e.g., tail tucking and panting in dogs), was systematically monitored and documented as a 
part of animal incorporation. They were asked to select the approximate percentage of 
sessions in which either or both of these occurred.  
 Monitoring. Of the 57 respondents that elected to answer this question, only 51% 
(n=29) estimated monitoring animal behavior at least 75% of incorporated sessions (Figure 
19). Twenty-eight percent of respondents (n=16) indicated no sessions that incorporated 
animals included the systematic monitoring of animal behavior.  
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Figure 19  
Monitoring and Documenting Animal Behavior 
   
Notes. Monitoring n=57; Documentation n=47 
 
Documentation. Respondents were then asked to indicate in what percentage of 
sessions when an animal was incorporated did they systematically document animal 
behavior. Less than half (48%, n=47) of relevant respondents (those that indicated 
incorporating animals into ABA services) responded to this survey question. Of those that 
responded, 57% (n=27) reported that they either did not document animal behavior or that 
they documented animal behavior only 25% of sessions (Figure 19).  
Perceived Effectiveness  
Those who reported animal incorporation practices were asked what effect(s) this 
had on clients’ progress toward treatment goals by selecting from the following descriptors: 
no effect, negative effects, both negative and positive effects, positive effects, and not sure. 
Almost 90% (n=86) reported at least partially positive effects and no one reported only 
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negative effects on clients’ progress toward treatment goals (Figure 20).  
Omnibus tests of association comparing perceived effectiveness and demographic 
variables for relevant respondents only produced one significant association. The association 
was between those that reported prior direct exposure to therapeutic services that 
incorporated animals and perceived effectiveness, although the strength of this association 
was weak (Table 15). Conservative post hoc analyses failed to produce any significant 
findings for this association, likewise only a weak positive correlation was observed between 
direct exposure and perceived effectiveness.  
Figure 20  
Perceived Effectiveness 
  
Note. n=97 
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Table 15  
Perceived Effectiveness as Related to Demographic Variables 
Demographic variable FET p # or V rho 
BACB credential 4.941 .857   
Geographic work location 7.229 .872   
Career stage 10.473 .066   
Gender identity 2.953 .324   
Treatment setting     
 Client’s home 2.668 .438   
 School 3.312 .369   
 Clinic 2.672 .455   
 Residential facility .637 1.000   
 Hospital 1.454 1.000   
Visitation behavior 8.087 .683   
Volunteer behavior 6.814 .625   
Membership behavior 1.390 .725   
Monetary support behavior 12.343 .106   
Direct exposure 8.470 .025 .266 .325 
Indirect exposure 3.564 .665   
Animal co-habitation 3.239 1.000   
Dog ownership 0.745 1.000   
Notes. FET: Fisher’s Exact Test; p: p-value; #: phi; V: Cramer’s V; rho calculated via polychoric 
correlation 
 
Individual Animal Characteristics  
Survey respondents were instructed to provide information specific to individual 
animals they had incorporated, or supervised the incorporation of, into ABA services. 
Targeted characteristics included animal type, animal origin, the amount of prior exposure 
the animal had to the target clinical population and intervention setting, and the 
amount/type of training the animal received prior to being incorporated into ABA services. 
This section of the survey consisted of both multiple choice and open-ended questions. A 
total of 96 respondents provided information for 137 individual animals that had been 
incorporated into ABA services. 
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 Animal Type. The 137 individual animals spanned across 11 species types (Figure 
21). Sixty-five percent (n=89) of the reported individual animals were dogs. An additional 
17.5% were barnyard animals (i.e., horses/ponies, chickens/rooster, and goat), with 
horses/ponies (n=22) accounting for the vast majority. Only 11 animals reported were small 
mammals (i.e., guinea pigs, hamsters, ferret, and rabbit), with guinea pigs being the most 
frequently listed (n=7). Given the large number of dogs, additional analyses of this subgroup 
were conducted. 
Figure 21 
Incorporated Species Distributions 
 
Note. n=137 
  
 Animal Origin. Respondents were instructed to select the statement that most 
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•  clinician’s personal pet, service animal, emotional support animal, or therapy animal; 
• client’s personal pet, service animal, emotional support animal, or therapy animal; 
• a colleague’s or friend’s personal pet, emotional support animal, or therapy animal; 
• a therapy animal organization (i.e., an organization that registers human-animal teams 
that travels to sites); and 
• site-based (e.g., that animal was a resident classroom guinea pig or a horse at a 
therapeutic riding center). 
Sixty-one percent (n=82) of the animals were either the clinician’s or client’s personal 
pet, service animal, emotional support animal, or therapy animal (Figure 22). This was similar 
to the findings from the analysis of the reported information for individual dogs alone, as 
73% (n=63) of the dogs were reported as either the clinician’s or client’s personal pet, service 
animal, emotional support animal, or therapy animal. A sizable number of animals from both 
groups (all individual animals and individual dogs only) came from a therapy animal 
organization (18% (n=24) for all individual animals and 17% (n=15) for individual dogs 
only). Very few respondents reported the incorporation of a colleague’s or friend’s personal 
pet, emotional support animal, or therapy animal (3% (n=4) for all individual animals and 
4% (n=3) for individual dogs only). Individual horses/ponies accounted for a third of the 
animals reported as site-based (n=8).  
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Figure 22  
Animal Origin: All Animals and Dogs Only 
All animals* Dogs only** 
  
Notes. *n=134; **n=86; three respondents reporting the incorporation of an individual dog did not 
provide animal origin information for that animal  
  
Prior Exposure. Respondents were asked to select the statement that most 
accurately described the individual animals’ amount of exposure to the target population 
(e.g., young children with ASD) and intervention setting (e.g., a classroom) prior to being 
incorporated into ABA services. The list of origin descriptors included, 
• prior exposure to target population(s) and intervention settings(s), 
• prior exposure to target population(s) only, 
• prior exposure to intervention setting(s) only, 
• no prior exposure, and 
• unsure of prior exposure. 
Slightly under half (46%, n=61) of all individual animals incorporated into ABA 
services were reported as having prior exposure to both the target population and 
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intervention setting (Figure 23). Of the subgroup of respondents who provided information 
for individual dogs they incorporated into ABA services, 48% (n=41) reported prior 
exposure to both the target population and intervention setting. Forty percent of all 
individual animals were reported to have had either no prior exposure or the respondent was 
unsure of prior exposure (26% and 14%, respectfully). Analysis of the individual dog 
subgroup produced similar proportions, with 18% of the individual dogs having reportedly 
no prior exposure or the respondent was unsure of prior exposure (16%). 
Figure 23 
Prior Exposure: All Animals and Dogs Only 
All animals* Dogs only** 
  
Notes. *n=133; **n=85; four respondents reporting the incorporation of an individual dog did not 
provide prior exposure information for that animal 
 
 Prior Training. The kind of training the animal completed prior to being 
incorporated into ABA services was explored via an open-ended question format. Those 
who reported training the animal themselves were also asked to briefly describe what 
methods or practices they used. To facilitate analyses of these data, a scale to describe the 
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range of training was developed. This scale is based on peer-reviewed literature (Glenk, 
2017), guidelines from animal-assisted intervention organizations (IAHAIO, 2018; PATH 
Intl., 2018; Pet Partners, 2020), and an animal-assisted intervention textbook (Fine, 2015, 
p.151). While these guidelines have not been experimentally validated, they were used to 
categorize the data reported by respondents (Figure 21) as substantial, moderate, and 
minimal training.  
Respondents provided training information for 116 individual animals and 74 
individual dogs of the 137 individual animals initially reported to have been incorporated 
into ABA services. The type and amount of training reported ranged widely, from only 
obedience training to being a registered and/or certified therapy animal (Figure 24). 
Considering the clinical populations that access ABA services (i.e., the incorporation of 
animals into ABA services with children and youth with ASD), animals were considered 
substantially trained if they were registered and/or certified as therapy animals. That group 
included 20 animals: 16 dogs, three horses/ponies, and one cat (Figure 25). Only 20 animals 
(16 dogs, 3 horses/ponies, and 1 cat) were explicitly labeled as an officially registered and/or 
certified therapy animal. A step below officially registered and/or certified therapy animals 
were those animals reported as having completed some therapy animal training, training to 
serve as another type of working animal (i.e., service animals, assistance animals, and 
emotional-support animals), and animals that were reportedly part of a therapeutic riding 
program without registration and/or certification specification (n=19). These animals were 
considered moderately trained.  Five dogs were labeled as a “therapy animal” or having at 
least completed “therapy animal training” without specification of registration/certification 
status with two additional dogs reported as having completed a Canine Good Citizen 
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program (a prerequisite for many therapy dog programs). Several survey respondents 
indicated the incorporation of service animals (seven dogs), emotional support animals (two 
dogs), therapeutic riding equines (two horses/ponies), and an assistance animal (one dog). 
Of those animals that were considered having received minimal training (n=17), 15 animals 
(10 dogs, three horses/ponies, one guinea pig, one hamster) were reported to only have had 
prior basic or obedience training. An additional dog was reported as having “minimal 
training,” while one dog was reported to have been trained only to be able to perform fetch 
with clients. In addition to information received about these animals, respondents reported 
prior training for 11 other animals, but the information provided was too vague to determine 
the kind and amount.   
Figure 24  
Prior Training: All Animals and Dogs Only 
All animals* Dogs only** 
  
Notes. *n=116; **n=74; a marked drop off in respondent participation in this question was 
observed with respondents electing not to provide training information for 21 individual 
animals reported as incorporated into ABA services. 
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Figure 25  
Training Spectrum of Prior Training for Incorporated Animals 
 
Notes. n=68;12 respondents provided prior training information that was too vague/nonspecific to 
reliabilty determine prior training category 
 
 Six respondents reported that they personally trained the animal prior to being 
incorporated into ABA services. Five of these animals (two horses/ponies, one dog, one 
guinea pig, one hamster) were considered to have received minimal training; information 
about the sixth animal’s (a dog) training was too vague to determine the extensiveness of the 
training. The key methods and procedures of training respondents reported included 
generalization across people and/or environments (n=2), compliance/stimulus control 
(n=3), desensitization/habituation (n=1), socialization (n=2), conditioned reinforcers (n=1), 
and response cost (n=1) (Table 16). 
 
 
•Certified and/or registered therapy 
animal
Substantial 
n=20
•Completed therapy animal training 
&/or Canine Good Citizen
•Service animals
•Assistance animals
•Emotional support animals
•Other "therapy animals"
Moderate 
n=19
•Basic or obedience training or lessMinimal n=17
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Table 16 
Respondent Reporting of Self-training Methods and Procedures  
Species Training descriptor 
Horse “…used faded (sic) in demands, praise paired with edibles, many stimulus fade (sic) in procedures to train her to generalization (sic), response cost…” 
Horse “…to respond to voice and touch…, exposed him to a plethora of stimuli that might result in a fear response…” 
Dog “…provided socialization and basic compliance training…” 
Guinea pig “Generalized to many environments and people- noises, handling, yelling, etc.” 
Hamster(s) “…worked to socialize…so they would be safe with my students” 
Note. n=5 
 
 Analysis of Animal Characteristics. While each of these individual characteristics, 
prior exposure and prior training especially, provided meaningful information, the 
relationships between these variables occurring across individual animals reported by 
respondents provided a clearer picture as to how prepared these incorporated animals were. 
Like the analysis for individual animal training, information from peer-reviewed literature 
(Glenk, 2017), animal-assisted intervention organizations (IAHAIO, 2018; PATH Intl., 2018; 
Pet Partners, 2020), and an animal-assisted intervention textbook (Fine, 2015) was used to 
conceptualize a Preparedness Continuum based on quality indicators of animal-assisted 
interventions (Figure 26). While the recommendations utilized to create this continuum have 
not been experimentally validated, it provided a general picture of the types of animals 
reported as being incorporated into ABA services by respondents. 
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Figure 26 
Preparedness Continuum Conceptualization 
 
 
Cross tabulation of these data resulted in four noteworthy clusters of animal 
characteristics (Table 17). The largest two clusters were animals reported to have had no 
prior exposure nor prior training (n=16) and animals with prior exposure to both treatment 
setting and population who were considered substantially trained (n=14), representing both 
ends of the preparedness continuum. For incorporated dogs only, the largest cluster were 
dogs that had prior exposure to both population and setting and whom were considered 
substantially trained (n=12).  
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Table 17 
Exposure and Training Crosstabulation 
 Range of prior exposure options 
 
Both 
 
Population 
only 
Setting 
only 
No prior 
exposures 
Respondent 
unsure 
Question 
left blank 
Range of prior 
training options All animals frequency(dogs-only frequency) 
Substantially 
trained 14(12) 1(1) - 1(0) 3(3) 1(1) 
Moderately 
trained 10(8) 2(2) 3(3) 3(3) 1(1) - 
Minimally 
trained 7(4) 2(2) - 6(4) 1(1) 1(1) 
Information 
too vague  7(5) 1(1) 1(0) 2(2) 1(1) - 
No prior 
training 4(3) 1(1) 2(1) 16(2) 4(1) - 
Respondent 
unsure 13(5) 3(3) - 1(1) 4(2) - 
Question left 
blank 6(5) 2(1) 1(0) 5(3) 5(5) 2(2) 
Notes. n=137; initial values represent frequencies for all animals and values within parentheses 
represent frequencies of dogs-only subgroup 
 
 Scores were assigned to all incorporated animals, based on the assumption that 
exposure and training are equated with therapy animal appropriateness and preparedness 
(Fine, 2015; IAHAIO, 2018; Pet Partners, 2020). These scores represented the sum of prior 
exposure and prior training values associated with respondents’ answers to these questions 
(Table 18). Analysis of all incorporated animals for which respondents provided sufficient 
information to allow reliable determination of both prior exposures and prior training was 
conducted.  
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Table 18 
Animal Preparedness Scoring Legend 
Prior Exposure Value Prior Training Value 
Treatment setting and population 3 Substantially trained 4 
Treatment setting or population 2 Moderately trained 3 
No prior exposure to either 1 Minimally trained 2 
Unsure or question left blank 0 
No prior training 1 
Unsure, question left blank, 
or vague/nonspecific 
information 
0 
Notes. Animal Preparedness score = Prior Exposure value + Prior Training value; higher 
scores were interpreted as higher preparedness 
 
 Animals were considered adequately prepared if the total of their prior exposure and 
prior training scores were six or more; others were considered inadequately prepared.  To 
obtain a value of six or more, animals either had to be considered substantially trained and 
had prior exposure to both treatment setting and population, considered substantially trained 
but had prior exposure to either the treatment setting or population, or had prior exposures 
to both the treatment setting and population but were only considered moderately trained 
(e.g., the animal had completed all training to become a therapy animal but had not 
completed the final registration or certification). For animals with enough information to 
score both prior exposure and training, a smaller percentage of animals were considered 
adequately prepared (34.7%), compared to those animals considered inadequately prepared 
(65.3%) (Figure 27). Examination of dog and non-dog subgroups produced differing trends, 
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as the dog-only group was roughly evenly split between dogs rated adequately prepared 
(45.7%) and dogs considered inadequately prepared (54.3%), while substantially more 
animals in the non-dog subgroup were considered inadequately prepared (84.6%). One 
noteworthy observation included the large group of all animals (n=16) that had a score of 2. 
All of these incorporated animals (five guinea pigs, three cats, two dogs, two fish, one 
hamster, one ferret, one chicken/rooster, and one goat) had reportedly no exposure to the 
treatment setting nor population nor training prior to being incorporated into ABA services 
with their clients. By contrast, 25 animals were rated as adequately prepared, as they had 
prior exposure to both the treatment setting and population and were considered 
substantially trained (n=14; 12 dogs, two horses), had prior exposures to both the treatment 
setting and population and were considered moderately trained (n=10; eight dogs, two 
horses), or were considered substantially trained but had only prior exposure to the 
population (one dog). Proportions within the dogs-only subgroup increased as the 
preparedness continuum values increased, with the largest cluster of dogs being those with 
prior exposures to both the treatment setting and population and considered substantially 
trained (n=12). In contrast to the dogs-only group, the non-dog subgroup had proportionally 
more animals at the bottom of the preparedness continuum.  
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Figure 27 
Animal Preparedness Distribution 
 
 
 
Notes. n=65; analysis only included individual animals for which respondents provided enough 
information to assign animal Preparedness scores 
 
Examination of individually incorporated animals that could be assigned Animal 
Preparedness scores showed that horses and dogs, on average, scored higher in Animal 
Preparedness (n=7, M=5.6, SD=1.40 and n=46, M=5.2, SD=1.53 for horses and dogs 
respectfully) than other animals (cats n=6, M=3.0, SD=1.26; guinea pigs n=6, M=2.5 
SD=1.22; hamsters n=2, M=2.5, SD=0.71; fish n=2, M=2.0, SD=0). Three species were 
reported once by respondents, chicken/rooster, ferret, and goat; all of which received 
Animal Preparedness scores of 2.   
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Examination of species and origin by prior exposures and training subgroupings 
provided potential insights into respondents’ practices. The distribution of animal origin for 
dogs-only was quite variable, with multiple origins represented across various 
exposure/training subgroupings (Table 19). Examination of non-dog species was similar, in 
that there existed variability within exposure/training subgroupings (Table 20). 
Table 19 
Animal Origin by Exposure and Training Crosstabulation: Dogs only 
 Range of prior exposure options 
Range of prior 
training options Both 
Population or 
setting only 
No prior 
exposures 
Unsure/Left 
question blank 
Substantially trained 
Client (1) 
AAI org (5) 
Clinician (4) 
Site-based (1) 
Colleague (1) 
Colleague (1) - 
Client (1) 
AAI org (2) 
Unknown origin (1) 
Moderately trained 
Client (2) 
AAI org (2) 
Clinician (2) 
Site-based (1) 
Unknown origin (1) 
Client (3) 
Clinician (1) 
Site-based (1) 
Client (2) 
Clinician (1) AAI org (1) 
Minimally trained Client (2) Clinician (2) Clinician (2) 
Clinician (2) 
Colleague (1) 
Site-based (1) 
Client (1) 
Site-based (1) 
No prior training Clinician (3) Client (2) Client (2) Client (1) 
Unsure/Informatio
n too vague/Left 
question blank 
Client (7) 
AAI org (4) 
Clinician (4) 
Client (4) 
Clinician (1) 
Client (4) 
Clinician (2) 
Client (4) 
AAI org (2) 
Clinician (3) 
Unknown origin (1) 
Notes. n=90; data within cells are origin of dog with frequency values in parentheses 
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Table 20 
Species and Animal Origin by Exposure and Training Crosstabulation: Non-dogs  
 Range of prior exposure 
Range of 
prior training Both 
Population or 
setting only No prior exposures 
Unsure/Left 
question blank 
Substantially 
trained 
AAI org horse(1) 
Clinician 
horse(1)  
- Clinician cat(1) - 
Moderately 
trained 
AAI org horse(1) 
Site-based 
horse(1) 
 - - - 
Minimally 
trained 
Clinician 
horse(2) 
Site-based 
guinea pig(1) 
- Clinician horse(1) Clinician hamster(1) - 
No prior 
training Client cat(1) Client cat(1) 
Client cat(2) 
Clinician cat(1) 
Client ferret(1) 
Site-based fish(2) 
Site-based goat(1) 
AAI org chicken(1) 
Site-based hamster(1) 
Client guinea pig(2) 
Site-based guinea 
pig(2) 
Clinician guinea 
pig(1) 
Site-based cat(1) 
Site-based 
rabbit(1) 
Colleague guinea   
pig(1) 
Unsure/ 
Information 
too vague/ 
Left question 
blank 
AAI org horse(4) 
Site-based 
horse(5) 
Site-based 
lizard(1) 
Clinician horse(1) 
Clinician fish(1) 
AAI org 
horse(1) 
Clinician 
horse(1) 
Client cat(1) 
Site-based fish(1) Site-based horse(2) 
Notes. n=47; data within cells are animal species and origin with frequency values in parentheses 
 
Desirability and Feasibility 
All respondents were asked if they considered incorporation of animals into ABA 
services desirable and/or feasible. Additionally, data were collected on whether this practice 
had ever been suggested by a caregiver or another professional associated with an ABA 
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client. Lastly, they were asked about perceived barriers to the incorporation of animals into 
ABA services. Questions within this section were not specific to the target clinical 
population, which was children and youth with ASD.  
Desirability, Feasibility, And Interest  
All respondents were presented several general statements about the incorporation 
of animals into ABA services and were asked to indicate to what extent they agreed or 
disagreed with the following statements along a 5-point Likert scale: 
• The incorporation of animals into ABA services is a desirable intervention 
option, 
• I think it would be possible to incorporate animals into ABA services.  
Respondents who indicated they had not previously incorporated animals into ABA services 
(n=437) were presented an additional statement: 
• I am interested in incorporating animals into ABA services with my clients.  
 Median and modal scores across all questions were 4 or “Agree.” As Figure 28 
shows, more respondents responded agreeably to the statements. Some variability to the 
amount of data skewness existed across questions, with Desirable and Interest data being 
moderately skewed (-.504 and -.491 respectfully) and Feasibility data being highly skewed (-
1.062). In order to accurately analyze desirability, feasibility, and interest data complicated by 
substantial skewness, the 5-point scale was collapsed to a 3-point scale, with both strongly 
disagree and disagree and strongly agree and agree being combined.  
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Figure 28 
Desirability, Feasibility, and Interest Response Distributions 
 
   
Notes. Desirability n=520; Feasibility n=516; Interest n=423 
 
 Desirability. Sixty-one percent of respondents (n=320) agreed animal incorporation 
into ABA services was desirable (Figure 29). Only a small proportion (8.1%, n=42) of 
respondents disagreed and 30% (n=158) were uncertain.  
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Figure 29 
Desirability Response Distribution 
 
 
  
Omnibus tests for associations and linear correlations between desirability responses 
and demographic variables were conducted. Three demographic variables, BACB credential, 
visitation behavior, and direct exposure approached moderate associations, while dog 
ownership had a solidly moderate association with animal incorporation desirability (Table 
21). The linear correlation for dog ownership was weak, but positive, suggesting Cramer’s V 
bias may be at play. A positive, moderate linear correlation between BACB credential and 
desirability was observed, but considering the association and correlation were both 
borderline moderate in magnitude, an argument could be made that these results are not 
clinically significant. 
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Table 21 
 
Desirability as Related to Demographic Variables 
Demographic variable !" p V rho 
BACB credential 59.128* < .001 .237 .406 
Geographic work location 17.090 .029 .128  
Career stage 17.630 .001 .130 .249 
Gender identity 9.734 .008 .137  
Treatment setting 
 Client’s home 1.471 .479   
 School 4.519 .104   
 Clinic 0.448 .799   
 Residential facility 4.123 .127   
 Hospital 3.562* .130   
Visitation behavior 52.197 < .001 .224 -.266 
Volunteer behavior 21.713 .001 .145 -.261 
Membership behavior 1.974 .373   
Monetary support behavior 7.937 .243   
Direct exposure 26.015 < .001 .224 .322 
Indirect exposure 5.272 .261   
Animal co-habitation 13.396 .001 .161 .313 
Dog ownership 17.994 .006 .306 .200 
Notes. *Fisher’s exact test; !": chi-square; p: p-value; #: phi; V: Cramer’s V; rho calculated 
via polychoric and tetrachoric correlations  
 
 Several significant post hoc pairwise comparisons were observed (Table 22). 
Significantly fewer respondents who held RBT credentials were uncertain or disagreed 
animal incorporation was desirable, while more RBT certificants reportedly agreed animal 
incorporation was desirable than expected. Significantly more respondents that held a BCBA 
or BCBA-D credential were uncertain, while significantly fewer agreed animal incorporation 
was desirable. For visitation behaviors, significant comparisons were only found at the ends 
of the frequency continuum presented to respondents (i.e., never and often). Significantly 
more respondents who indicated they never engaged in visitation behavior disagreed animal 
incorporation was desirable, while significantly more respondents that indicated they often 
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engaged in visitation behavior agreed animal incorporation was desirable. All pairwise 
comparisons for direct exposure were significant, as respondents that reported no prior 
direct exposure to therapeutic intervention programs that incorporated animals were 
significantly more likely to be uncertain or disagree that animal incorporation was desirable, 
while also being less likely to agree. Findings for respondents that indicted prior exposure 
were reversed; they were less likely to be uncertain or disagree, but more likely to agree 
animal incorporation was desirable. Pairwise comparisons for dog ownership also produced 
several significant findings; respondents that reported dog ownership were significantly less 
likely to be uncertain and more likely to agree animal incorporation was desirable, while 
those that reported no dog ownership were more likely to be uncertain and less likely to 
respond agreeably. 
Table 22 
 
Post Hoc Pairwise Comparisons Using the Bonferroni Correction: 
Clinically Significant Findings for Desirability 
 Response continuum 
Variable SD/D Uncertain SA/A 
BACB credential 
 RBT ¯ (.004) ¯* ­* 
 BCBA  ­* ¯* 
 BCBA-D  ­* ¯* 
Visitation behavior 
 Never ­*  ¯ (.001) 
 Often  ¯* ­* 
Direct exposure 
 Yes ¯ (.004) ¯* ­* 
 No ­ (.004) ­* ¯* 
Dog ownership 
 Yes  ¯* ­* 
 No  ­* ¯* 
Notes. *p<.001; p-values in parenthesis; ­ : significantly more, ¯ : 
significantly less; SA/A: strongly agree/agree; N: neutral, SD/D: 
strongly disagree/disagree 
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 Feasibility. Overall, respondents agreed animal incorporation practices were 
feasible, with 82% (n=422) responding agreeably (Figure 30). Very few respondents 
disagreed animal incorporation was feasible (3%, n=15) and 15% (n=79) were uncertain of 
feasibility. Omnibus tests for associations and linear correlations between perceived 
feasibility and demographic variables were conducted. While four demographic variables 
were found to be associated and/or correlated with animal incorporation feasibility (BACB 
credential, client’s home, visitation behavior, and direct exposure), all findings were very 
weak to weak, thus clinically non-significant (Table 23).   
Figure 30 
Feasibility Response Distribution  
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Table 23 
Feasibility as Related to Demographic Variables 
Demographic variable !" p V rho 
BACB credential 13.219* .027 .114 .288 
Geographic work location 9.785* .248   
Career stage 4.159* .373   
Gender identity .298 .862   
Treatment setting 
 Client’s home 11.561 .003 .150  
 School 4.574 .102   
 Clinic .206 .902   
 Residential facility .813 .666   
 Hospital 1.589* .449   
Visitation behavior 19.998* .002 .147 -.254 
Volunteer behavior 10.175* .091   
Membership behavior 2.382 .304   
Monetary support behavior 7.556* .250   
Direct exposure 9.364 .009 .135 .263 
Indirect exposure 7.009* .114   
Animal co-habitation 3.473* .156   
Dog ownership 5.542 .063   
Notes. *Fisher’s exact test; !": chi-square; p: p-value; #: phi; V: Cramer’s 
V; rho calculated via polychoric and tetrachoric correlations  
 
 Interest. Among the respondents that indicted no prior animal incorporation 
practices, 58.6% (n=248) agreed they were interested in doing so (Figure 31). Similar 
proportions of these respondents indicated uncertainty (18.4%, n=78) or disinterest (22.9%, 
n=97).  
Omnibus tests for associations and linear correlations between animal incorporation 
interest and demographic variables were conducted. While nine variables were found to be 
significantly associated with animal incorporation interest, only BACB credential approached 
moderate strength (Table 24). Linear correlations for variables found to be significantly 
associated were generally weak as well, with the exception of BACB credential and career 
stage that were both observed to have positive moderate correlations. 
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Figure 31 
Interest Response Distribution 
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Table 24 
Interest as Related to Demographic Variables 
Demographic variable !" p V rho 
BACB credential 68.960* <.001 .285 .489 
Geographic work location 18.890 .015 .149  
Career stage 39.036 <.001 .215 .409 
Gender identity 10.916 .004 .161  
Treatment setting 
 Client’s home 5.715 .057   
 School 2.591 .274   
 Clinic 0.351 .839   
 Residential facility 4.620 .099   
 Hospital 7.917* .014 .147 -.217 
Visitation behavior 33.685 <.001 .200 -.280 
Volunteer behavior 17.880 .007 .146 -.245 
Membership behavior .435 .804   
Monetary support behavior 11.353 .078   
Direct exposure 15.139 .001 .190 .266 
Indirect exposure 1.844 .764   
Animal co-habitation 4.665* .088   
Dog ownership 15.114 .001 .189 .139 
Notes. *Fisher’s exact test; !": chi-square; p: p-value; #: phi; V: Cramer’s V; rho 
calculated via polychoric and tetrachoric correlations  
 
Post hoc pairwise comparisons within BACB credential and career stage variables 
were conducted (Table 25). Respondents that reported on prior animal incorporation 
practices who held RBT credentials were significantly less likely to disagree or be uncertain 
of animal incorporation interest, while also being more likely to agree being interested. Just 
the opposite was true for BCBA-D respondents. Respondents holding BCBA credentials 
were significantly more likely to be uncertain and less likely to agree with animal 
incorporation interest. Career stage pairwise comparisons mirrored that of BACB 
credentials, as early-career respondents were significantly less likely to disagree or be 
uncertain and more likely to agree, while late-career respondents were significantly more 
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likely to disagree and less likely to agree they were interested in animal incorporation 
practices. Like late-career respondents, mid-career respondents were significantly less likely 
to agree.  
Table 25 
 
Post Hoc Pairwise Comparisons Using the Bonferroni Correction: 
Clinically Significant Findings for Interest 
 Response continuum 
Variable SD/D Uncertain SA/A 
BACB credential 
 RBT ¯* ¯* ­* 
 BCBA  ­* ¯* 
 BCBA-D ­* ­* ¯* 
Career stage 
 Early- ¯* ¯* ­* 
 Mid-   ¯* 
 Late- ­*  ¯* 
Notes. *p<.001; p-values in parenthesis; ­ : significantly more, ¯ : 
significantly less; SA/A: strongly agree/agree; N: neutral, SD/D: 
strongly disagree/disagree 
 
 Intervention Suggestion. All respondents were asked if the incorporation of 
animals, therapy animals, or animal-assisted interventions into ABA services had ever been 
suggested to them by a caregiver or another professional associated with one of their ABA 
clients. Of the 502 survey respondents that answered the question, 43.8% reported a 
caregiver or professional associated with an ABA client had made such a suggestion. Within 
the subgroup of respondents that reported incorporating dogs into ABA services (87 out of 
91 eligible respondents), 70.1% reported a caregiver or other professional associated with the 
client made the suggestion.  
 Possible Barriers. All respondents survey takers were asked to rank the top barriers 
they thought could impede the incorporation of animals into ABA services. A list of six 
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general options were provided, and, in addition, respondents could indicate they did not 
think there were any barriers or to write in barriers not listed (Table 26). A total of 508 
survey respondents indicated at least one ranking for this survey question. Only ten 
respondents (2%) reported there are no barriers as evidenced by ranking this option first. 
The most highly ranked potential barriers included a lack of knowledge regarding animal-
assisted interventions (277 ranked this in first or second place), and the time commitment 
required for resource finding, training, and implementation, ranked in first or second place 
by 246 respondents.   
Table 26 
Barrier Rankings 
 Rank Ranked 1st Ranked 2nd Total 
Barrier Mean (SD) n % n % n % 
Do not think there are any barriers  10 2.0 n/a 10 2.0 
Lack of knowledge regarding animal-
assisted interventions 1.87 (0.85) 138 27.2 139 27.4 277 54.5 
Time commitment required for 
resource finding, training, & 
implementation 
2.01 (1.01) 138 27.2 108 21.3 246 48.4 
Availability/accessibility issues 
regarding animals 2.34 (0.98) 64 12.6 101 19.9 165 32.5 
Fear of pushback from colleagues that 
believe animal-assisted interventions 
are a fad treatment of pseudoscience 
2.46 (1.17) 42 8.3 57 11.2 99 19.5 
“Buy-in” from client(s)/client 
caregiver(s) 2.80 (1.40) 26 5.1 38 7.5 64 12.6 
Lack of personal experience with 
animals 3.00 (1.86) 32 6.3 26 5.1 58 11.4 
Other (write-ins) 1.78 (1.20) 55 10.8 9 1.8 64 12.6 
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Write-in barriers  n 
Safety concerns 24 
Safety risk specific to animal (n=14) 
Safety risk specific to client (n=5) 
Safety risk unspecified (n=5) 
Lack of empirical support/evidence base 22 
Allergies concerns 18 
Liability concerns 6 
Cost 6 
Fear  6 
Fear from others in environment (n=4) 
Fear of unspecified origin (n=2) 
Legal/Regulations 4 
Legal barriers within public schools (n=3) 
Health regulations for residential services (n=1) 
Ethical concerns 4 
Animal-related ethics (n=3) 
Professional (e.g., BACB) ethics (n=1) 
Respondent believed it to be a fad/pseudoscience                                  2  
Notes. n=508; additional notable write-in barriers included: caregiver treatment fidelity concerns 
(n=1) potential exposure to diseases/animal waste (n=1), pressure from those that “seem to feel 
that animals magically heal everything” (n=1) 
 
Eight-six respondents wrote in additional barriers (Table 26). These included safety 
concerns (n=24); a lack of empirical support/evidence base (n=22); allergy concerns (n=18); 
and fear, especially concerning other individuals that may be in the treatment environment 
(n=6).  
Nearly 96% (93 out of 97) of respondents that indicated they incorporated dogs in 
their practice elected to also provide information on perceived barriers (Table 27). On 
average, they ranked the time commitment required for resource finding, training, and 
implementation highest (%̅=1.98, s=0.91), followed by a lack of knowledge regarding animal-
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assisted interventions (%̅=2.02, s=0.65).  For respondents that provided barriers via the 
write-in option, allergy concerns were cited most frequently (n=5).  
Table 27 
Barrier Rankings: Respondents that Incorporated Dogs Only  
 
 Rank Ranked 1st  Ranked 2nd Total  
Barrier Mean (SD) n % n % n % 
No barriers exist  4 4.3 n/a 4 4.3 
Time commitment for resource 
finding, training, & 
implementation 
1.98 (0.91) 23 24.7 17 18.3 40 43.0 
Lack of knowledge re. animal-
assisted interventions 2.02 (0.65) 11 11.8 32 34.4 43 46.2 
Availability/accessibility issues 
regarding animals 2.16 (1.09) 16 17.2 11 11.8 27 29.0 
Fear of pushback from colleagues: 
AAI pseudoscience 2.38 (0.97) 6 6.5 5 5.4 11 11.8 
Lack of personal experience with 
animals 2.45 (1.69) 12 12.9 7 7.5 19 20.4 
“Buy-in” from client(s)/client 
caregiver(s) 2.58 (1.35) 5 5.4 8 8.6 13 14.0 
Other (write-ins) 1.50 (0.80) 23 24.7 17 18.3 40 43.0 
   Write-in barriers            n 
Allergies concerns   5 
Safety concerns 3 
 Safety risk specific to animal (n=2); to client (n-1) 
Lack of empirical support/evidence base 2 
Liability concerns 2 
Fear 3 
 Fear from others in environment (n=2) 
 Fear of unspecified origin (n=1) 
Notes. n= 93; additional notable write-in barrier included: potential exposure to diseases/animal 
waste (n=1) 
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Knowledge and Awareness  
The knowledge and awareness section of the survey was designed to collect 
information on the level and accuracy of animal-assisted intervention knowledge among 
BACB certificants. Survey respondents were asked to answer a series of questions without 
the aid of outside information (e.g., Google). Response options for these questions were 
limited to true, false, and not sure, with false being the correct answer for all questions. A 
total of 510 survey respondents elected to answer at least one question from this section of 
the survey, with slight variations in sample size across individual questions.  
Animal-assisted Intervention Lexicon  
Respondents were asked if the terms “animal-assisted interventions,” “animal-
assisted therapies,” and “animal-assisted activities” could be used interchangeably. Experts 
(Fine, 2015; IAHAIO, 2018) consider “animal-assisted interventions” an umbrella term, with 
“animal-assisted therapies” and “animal-assisted activities” having differentiating definitions 
within the overall spectrum of intervention. Slightly more than half (51.8%) of respondents 
correctly indicated that the terms could not be used interchangeably. Among the remaining 
respondents, 14.3% incorrectly indicated that the terms could be used interchangeably, and 
the rest (33.9%) were unsure (Figure 32).  
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Figure 32 
Knowledge and Awareness Question Responses 
  
Notes. All questions had a correct answer of “false”; sample sizes varied slightly per question: Q1, 
n=510; Q2, n=506; Q3, n=509; Q4, n=510 
 
Empirical Literature 
Respondents were asked if there is sufficient peer-reviewed, empirical research to 
warrant the use of animal-assisted interventions to support the development of social 
interactions and communication skills of children with autism spectrum disorder. Published 
literature, as reviewed in earlier chapters, point to there being very few peer-reviewed, 
empirical studies to support the use of animal-assisted interventions for social interaction 
and communication skills of children with autism spectrum disorder. A quarter of survey 
respondents (25.3%) correctly indicated that, at present, there is not sufficient support, while 
58.1% responded they were not sure and 16.6% erroneously indicated there is sufficient 
empirical support (Figure 28). 
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Service and Therapy Animal Differentiation 
Respondents were asked if service animals and therapy animals are afforded the same 
legal protections and status. The correct answer to this question is false as, legally, service 
animals and therapy animals are distinct. An individual’s right to use a service animal is 
protected under the Americans with Disabilities Act of 1990 (Americans With Disabilities 
Act, 1990), Section 504 of the Rehabilitation Act of 1973 (Section 504 of the Rehabilitation 
Act, 1973), and Individuals with Disabilities Education Improvement Act (IDEA) of 2004 
(Individuals with Disabilities Education Act, 2004), while there are currently no comparable 
rights related to use of therapy animals (Disabilities Rights Section, 2015). Although more 
than half (52.1%) of the respondents correctly indicated that service and therapy animals are 
not afforded the same legal protections and status, a substantial proportion (37.1%) 
indicated they were not sure, and 10.8% provided an incorrectly indicated service and 
therapy animals were afforded the same legal protections and status (Figure 28).  
Animal-related Ethics  
Respondents were asked if the monitoring of animal stress and wellbeing via 
systematic data collection and documentation is a standard of practice during all animal-
assisted interventions. Although the systematic monitoring and documentation of animal 
stress and wellness is a best practice recommendation, it is not a standard of practice (AVMA, 
2016; Fine, 2015; Jalongo et al., 2004; IAHAIO, 2018; Iannuzzi & Rowan, 1991; Ng et al., 
2015; Trujillo et al., 2011). While the International Association of Human-Animal 
Interaction Organization white paper states that professionals are held accountable for 
animal wellbeing and recommend that animals be monitored, recommendations stop short 
of requiring systematic monitoring and documentation of animal behavior with statements 
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remaining broad, such as: “animals must not be overworked or overwhelmed…” (IAHAIO, 
2018, p. 9). A majority of respondents (60.2%) indicated they were unsure if the systematic 
monitoring and documentation of animal behavior was a standard practice during all animal-
assisted intervention implementations (Figure 32). Roughly equal proportions of 
respondents thought it was or was not a standard practice, with 19% correctly indicated it is 
not a standard of practice and 20.8% incorrectly indicating it is a standard of practice during 
all animal-assisted interventions. 
Data Analysis 
Chi-square tests were used to investigate statistically significant differences in correct 
responding. It could be hypothesized that those that have incorporated animals may have 
more knowledge and awareness of animal-assisted interventions than those that reported no 
incorporation practices. To test that hypothesis, comparisons between respondents that 
reported animal incorporation practices and those that reported none were conducted. 
Accurate responding varied across all questions and between animal incorporation 
subgroups (Table 28). Only 31 out of 510 (6.1%) respondents correctly answered all four 
questions. These respondents were evenly split between those that reported animal 
incorporation practices (n=15) and those that reported no animal incorporation practices 
(n=16). All respondents and both animal incorporation subgroups had higher correct 
responding for the lexicon and differentiation questions, although correct responding across 
these questions for each group ranged between 49.9% and 61.1% correct. Much lower 
percentages of correct responding were observed for the literature and ethics questions: 
from 14.9% to 36.8%, respectively. While respondents that reported animal incorporation 
practices had higher correct percentages for each question, when compared to those 
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respondents that reported no animal incorporation, these differences were only significant 
for Literature (t(1)=3.850, p=.05) and Ethics (t(1)=24.064, p<.0001).  
Table 28 
 
Correct Responding Percentages and Chi-squared Tests for All Respondents and Animal 
Incorporation Variable 
  Animal incorporation variable 
 All survey 
respondents 
 Prior animal 
incorporation  
No prior animal 
incorporation Chi-square tests 
 % correct (n) % correct (n) % correct (n) !" p 
Lexicon 51.8 (510) 60.0 (95) 49.9 (415) 3.152 .076 
Literature 25.3 (506) 33.3 (93) 23.5 (413) 3.850 .050 
Differentiation 52.1 (509) 61.1 (95) 50.0 (414) 3.807 .051 
Ethics 19.0 (510) 36.8 (95) 14.9 (415) 24.064 <.001 
Notes. Sample sizes varied slightly across questions and subgroups; Percentage was calculated 
by dividing the number of respondents that answered correctly by the number of respondents 
per group that elected to answer the individual question; Chi-square tests calculated via online 
comparison of proportions calculator 
(https://www.medcalc.org/calc/comparison_of_proportions.php); !": chi-square; p: p-value  
 
Perceptions and Attitudes Regarding Human-Animal Interactions 
The final section of the survey collected information on respondents’ perceptions 
and attitudes about human-animal interactions specifically pertaining to children and youth 
between the ages of birth and 22 that have a diagnosis on the autism spectrum and who are 
not fearful of animals. Respondents were presented four statements and were asked to 
indicate to what extent they agreed or disagreed with the statements on a 5-point Likert scale 
with strongly disagree being assigned a score of 1 and strongly agree a score of 5. The 
statements were as follows:  
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1. I believe a majority of the target population outlined above would respond 
positively to therapeutic services (e.g., ABA services) that incorporate animals. 
2. I believe the presence of an animal can have a calming effect on many individuals 
within the target population outlined above.  
3. I believe the presence of an animal can increase the frequency of social 
interaction opportunities between individuals within the target population 
outlined above and other people.  
4. I believe animals can aid in effectively teaching social interaction and 
communication skills associated with ASD symptomatology for a majority of the 
target population outlined above. 
In general, a majority of respondents agreed or strongly agreed with all of the 
presented statements (Figure 33). Median and mode values for each statement was 4 or 
“Agree.” Results for each statement was negatively skewed, meaning that more respondents 
responded agreeably to the statements. Some variability of skewness existed across 
statements, with calming effect and increase opportunities being moderately skewed (-766 
and -.680 respectfully) and positive responding and teach skills being less skewed (-.467 and -
.320). 
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In order to accurately analyze the data complicated by substantial skewness, the 5-
point scales were collapsed to 3-point scales, with (a) strongly disagree and disagree and (b) 
strongly agree and agree being combined. As illustrated in Figure 34, a majority of 
respondents responded agreeably across all four statements (positive responding, 62.7%, 
n=312; calming effect, 69.7%, n=347; increase opportunities, 71.8%, n=357; and teach skills, 
59.4%, n=296). Very few respondents outright disagreed across any of the four statements 
(positive responding, 7.8%, n=39; calming effect, 6.4%, n=32; increase opportunities, 4.8%, 
n=24; and teach skills, 6.6%, n=33). The remaining respondents indicating they neither 
agreed or disagreed across any of the four statements, with uncertainty percentages ranging 
from 23.3% and 33.9%. 
Figure 33 
Perception and Attitude Regarding Human-Animal Interactions  
  
Notes. positive responding n=498; calming effect n=498; increase opportunities n=497; teach skills 
n=498  
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Figure 34 
Perception and Attitudes Proportion Distributions Across Statements 
 
 
 
Chi-square omnibus tests for associations and linear correlations between these 
statements and demographic variables were conducted. Several demographic variables were 
found to have significant associations with all four statements. These included BACB 
credential, gender identity, career stage, visitation behavior, and direct exposure (Table 29). 
The strength of these associations was all weak (ranging from V=.126 to V=.257), thus less 
clinically significant. Four other demographic variables, animal co-habitation, dog ownership, 
clinic, and residential facility, were found to have significant associations with between one 
and three statements. Again, these associations were weak overall, ranging from V=.111 to 
V=.154. Most significantly, the variable with the highest consistent association magnitudes 
across statements was animal incorporation consideration, with the strongest associations of 
any variable for all statements presented. The magnitude of these associations ranged from a 
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low of V=.260 to as high as V=.378. Examination of linear correlations between variables 
and survey statements that were found to have significant associations were generally very 
weak to weak, although incorporation consideration was found to have negative moderate 
correlations for the calming effects (rho=-.409), increased opportunities (rho=-.471), and 
teaching skills statements (rho=-.510) and positive responding approaching moderate 
correlation (rho=-.389).  
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Table 29 
Associations and Correlations for Variables Across Statements 
 Positive responding Calming effects Increase opportunities Teach skills 
Variable !" p V rho !" p V rho !" p V rho !" p V rho 
BACB 
credential 60.363* ** .241 -.387 31.869* ** .180 -.295 33.079* ** .180 -.332 67.308* ** .257 -.388 
Geographic 
work location 15.509 .050   7.471 .487   6.954 .542   8.766 .362   
Career  
stage 21.320 ** .147 -.279 15.758 .003 .126 -.242 21.343* ** .151 -.257 29.967 ** .174 -.293 
Gender 
identity 10.385 .006 .145  17.787 ** .190  19.656 ** .200  19.707 ** .200  
Treatment setting 
Client’s home 3.677 .159   1.598 .450   0.453 .797   0.596 .742   
School 1.988 .370   2.053 .358   1.286 .526   0.650 .723   
Clinic 0.106 .949   6.596 .037 .115  4.988 .083   0.260 .878   
Residential 
facility 6.119 .047 .111  5.241 .073   2.272 .321   8.541 .014 .131  
Hospital 3.427* .164   2.381* .263   0.680* .676   1.768* .388   
Visitation 
behavior 30.775 ** .176 .189 16.803 .010 .130 .180 23.540* ** .154 .250 24.860 ** .158 .267 
Volunteer 
behavior 12.264 .056   5.976 .426   6.315 .389   12.229 .057   
Membership 
behavior 3.092 .213   1.595 .450   .396 .820   1.603 .449   
Monetary 
support 
behavior 
11.937 .063   6.016 .421   6.805 .339   10.031 .123   
Direct 
exposure 8.151 .017 .128 -.192 22.022 ** .210 -.306 10.649 .005 .147 -.269 19.571 ** .198 -.289 
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Indirect 
exposure 2.006 .735   4.999 .287   2.520* .639   2.625 .622   
Animal  
co-habitation 7.945 .019 .126 -.204 2.298 .317   6.625* .033 .113 -.192 5.622 .060   
Dog 
ownership 3.392 .183   11.801 .003 .154 .075 1.973 .373   5.462 .065   
Animal 
incorporation 
practices  
2.339 .311   .984 .611   .806 .668   4.151 .126   
Incorporation 
consideration 44.547 ** .299 -.389 33.693 ** .260 -.409 49.552 ** .316 -.471 71.165 ** .378 -.510 
Notes. *Fisher’s exact test; **p<.001; !": chi-square; p: p-value; $: phi; V: Cramer’s V; rho calculated via polychoric and tetrachoric correlations  
  
113 
 Post hoc pairwise comparisons for animal incorporation consideration, the most 
strongly associated variable was conducted. Respondents that reported considering animal 
incorporation were significantly more likely to agree or strongly agree with all perception and 
attitude statements, were less likely to indicate they were neutral with any statement, and less 
likely to disagree or strongly disagree with three out of four statements (Table 30). 
Respondents that indicated not considering animal incorporation had inverse response 
tendencies, with significantly fewer respondents agreeing or strongly agreeing with each 
statement, significantly more respondents indicating neutrality across statements, and 
significantly more respondents disagreeing or strongly disagreeing with three of the four 
statements.  
Table 30 
Post Hoc Pairwise Comparisons Using the Bonferroni Correction: Significant 
Findings Across Perception & Attitude Statements 
 Incorporation consideration 
 Yes No 
Positive responding   
 SA/S ­* ¯* 
 N ¯* ­* 
 SD/D ¯* ­* 
Calming effects   
 SA/S ­* ¯* 
 N ¯* ­* 
 SD/D   
Increase opportunities   
 SA/S ­* ¯* 
 N ¯* ­* 
 SD/D ¯* ­* 
Teach skills   
 SA/S ­* ¯* 
 N ¯* ­* 
 SD/D ¯* ­* 
Notes. *p<.001; p-values in parenthesis; ­ : significantly more, ¯ : significantly 
less; SA/A: strongly agree/agree; N: neutral, SD/D: strongly disagree/disagree 
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Chapter 5: Discussion 
  Within the United States, animals have been deeply intertwined in the lives of 
Americans since the founding of our nation. While today, far fewer people primarily engage 
in human-animal interactions within agricultural settings, as was customary centuries ago 
(e.g., livestock rearing and use of working animals before the advent of modern machinery), 
overtime our relationship with animals have evolved to be less utilitarian and a function of 
human survival to a more pleasurable, or emotionally driven, experience. According to the 
American Veterinary Medical Association, 57% of households in the United States contain at 
least one pet (AMVA, 2019). These animals are not merely co-existing in our homes they are 
considered family members. By 2018, these households were spending over $72.5 billion on 
their pets (American Pet Products Association [APPA], 2019).  
Today, individuals potentially encounter human-animal interactions across most 
environments we frequent outside of interactions with pets in the comfort of our homes. 
Whereas animals in the workplace was once limited to service and emotional support 
animals specifically connected to individuals in the work environment, today it is not 
uncommon to encounter personal pets and therapy animals in addition to service and 
emotional support animals. This trend was illustrated in a 2018 survey of human resource 
professionals that found 9% of companies allow personal pets at work (Society for Human 
Resource Management [SHRM], 2019). Like the workplace, animals have been a steadfast 
presence in educational settings. While data are limited within peer-reviewed literature 
concerning the presence of resident animals in classrooms, a survey of 431 elementary 
teachers in Indiana found that 26% of survey respondents reported having classroom pets 
(Rud & Beck, 2003). Even colleges and universities are beginning to incorporate human-
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animal interactions in the form of therapy animal meet-and-greets during exam periods 
(Barker et al., 2017; House et al., 2018) 
Outside of work and educational settings, the leisure activities of Americans often 
involve animals, as accredited zoological facilities in the U.S. receive over 183 million annual 
visitors (Association of Zoos & Aquariums [AZA], 2019). In fact, these zoological facilities 
have more visitors per year than the annual attendance of America’s top four professional 
sports leagues (i.e., NFL, NBA, NHL, and MLB) combined (AZA, 2019). Additionally, in 
2018, the National Park Service (NPS) recorded almost 48 million recreational visits to the 
ten most visited national parks (NPS, 2019).    
Considering how interwoven animals are in the lives of Americans, it is no surprise 
that professionals within psychiatric, psychological, behavior analytic, counseling, and social 
work professions could be interested in incorporating animals into the services they provide. 
While it has been well documented that animals, more specifically therapy animals, are often 
employed in medical settings such as hospitals, significantly less literature exists on the 
incorporation of animals beyond that setting. What exists in the peer-reviewed literature 
primarily concerns opinions, commentary, and suggested implementation guidelines as 
opposed to empirical analysis of these practices. A plethora of narrative or anecdotal 
accounts of animals assisting practitioners and clinicians across these professions can be 
found in popular media, textbooks, and trade publications.  
 The purpose of this study was to examine the use of animal-assisted interventions by 
ABA clinicians that serve children and youth with ASD. To date, no information about the 
use or perceptions of the animal-assisted interventions by ABA clinicians could be located in 
peer-reviewed literature. This chapter includes a discussion of findings for each of the 
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proposed research questions, potential professional implications of engaging in animal 
incorporation practices, and animal welfare concerns related to these practices. The chapter 
concludes with a discussion of study limitations and areas for future research. 
Q1: Are ABA Clinicians Incorporating Animals into ABA Services? 
 Based on extensive review of the literature, it was not known if, when, how, or why 
ABA clinicians incorporated animals into ABA services. While it was assumed that there 
would exist a portion of ABA clinicians that engaged in animal incorporation practices, the 
degree to which these practices were occurring was purely speculative.  
Data from this survey confirmed that ABA clinicians were not only considering the 
incorporation of animals into ABA services, but a meaningful number of clinicians also were 
engaging in animal incorporation practices. While more than half of survey respondents 
reported considering the incorporation of animals into ABA services, 20% of respondents 
reported actually doing so. They perceived the practices to be effective, as almost all 
respondents reported at least partially positive effects (70% reported positive effects; 19% 
reported both negative and positive effects). No respondents reported solely negative 
effects. These figures suggest that not only may ABA clinicians be considering incorporating 
animals into ABA services, but that those in the clinical population that have incorporated 
animals tend to view these practices as generally effective.  
Q1a: How often are ABA clinicians incorporating animals into ABA services? 
 Among the 20% of ABA clinicians who reported incorporating animals into their 
practices, 68% reported they did so with two or more of their clients. These data suggest that 
ABA clinicians that have incorporated animals with one client may be likely to replicate these 
practices with other clients. It is possible that replication of these practices was directly 
  
117 
impacted by a number of factors, such as the presence of animals in settings where ABA 
services are provided (e.g., clients’ homes, clinics, and schools) and ownership of therapy 
animals by clinicians.  
Q1b: How are ABA clinicians incorporating animals into ABA services? 
 While exact proportions could not be located, it is generally assumed that ABA 
services with this clinical population are primarily provided in the form of individualized 
intervention programs 1-on-1 with clients. Unsurprisingly, respondents that reported 
incorporating animals into ABA services primarily did so in a 1-on-1 intervention format 
with their clients. When asked the intended role of the animal being incorporated into ABA 
services, respondents were slightly more likely to incorporate the animal as an active 
participant rather than a passive participant (58% and 43% respectfully), although many 
respondents indicated they incorporated animals for both intended purposes. One factor 
that could likely impact the animal’s intended role is individual client treatment goals, as 
some would lend more opportunities for active animal participation. For example, a child 
with treatment goals related to expressive communication may learn to give the animal 
commands or greetings. 
Of particular interest were the 63% of respondents that reported intentionally 
incorporating the animal as a reinforcer for the client receiving services, as the use of 
reinforcement and reinforcers is the backbone of ABA services. Respondents were not asked 
to provide specifics on how reinforcer status was established (i.e., via the conduction of 
preference and reinforcer assessments) nor how the human-animal interaction was provided 
as reinforcement (e.g., did the client and animal have direct contact, how long was the 
contact, was the type of contact predetermined, how structured was the contact, etc.). While 
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the idea that human-animal interaction could act as an effective reinforcer for clients with 
ASD is not particularly problematic in theory as the limited empirical literature base is 
dominated by indirect studies, such as those assessing the perception of client motivation 
vis-à-vis human-animal interaction, as opposed to studies that directly assess the effect of 
human-animal interactions as reinforcement. Two exceptions are recently published single-
case studies by Protopopova et al. (2019) and Jorgenson et al. (2019) that directly evaluated 
the preference and efficacy of therapy dogs as reinforcers. Both studies (n=5 and n=5) 
reported variable preference for the therapy dog across participants with mixed results as it 
relates its efficacy as a reinforcer. Consequently, this usage is problematic, as the field of 
applied behavior analysis prides itself on the use of objective, data-driven decision-making 
for the services provided to clients, especially clients that carry a diagnosis on the autism 
spectrum (Cooper et al., 2020), and the objective data that does exist casts doubt on the 
efficacy of this practice.  
Q1c: What type of animals are ABA clinicians incorporating into ABA services? 
 A range of species and animal characteristics were indicated by those that reported 
animal incorporation practices. As expected, dogs were by far the most reported 
incorporated animals among the array of 11 different species. Significant variability was 
observed across individual animal characteristics. That a majority of incorporated animals 
were identified as either the clinician’s or client’s personal pet, service animal, emotional 
support animal, or therapy animal was not unexpected, as these animals would be most 
accessible to ABA clinicians.  
 Markers of Animal Preparedness specific to this therapeutic context, such as training, 
exposure to the treatment setting, and exposure to the clinical population, spanned a 
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continuum from animals having no training nor exposure to those having substantial training 
and exposure to both the setting and population. A large number of included animals (n=65) 
could not be assessed due to missing or insufficient information. Of those that could be 
assessed, more were considered inadequately than adequately prepared. Dogs tended to be 
more equally divided between inadequately and adequately prepared designations, which 
could be a function of the dogs being the most common therapy animal species nationally 
(Fine, 2015; Pet Partners, 2020). With this popularity comes increased publicly-available 
information, training programs, and organizations that focus on therapy dogs compared to 
other animal species. While these programs are essential with so much focus on dogs, other 
species (such as cats and small mammals but excluding horses) have fewer (if any) 
opportunities to receive the proper training and exposure needed to develop the necessary 
skill repertoire to be considered adequately prepared to participate in therapeutic services. 
For these animal species, training is often limited to the knowledge, experience, and 
motivation of owners alone. 
 Thirty-six incorporated dogs were identified as being the client’s personal pet, service 
animal, emotional support animal, or therapy animal, of which half were designated as either 
having no training, the amount of training was unknown, or the question response was left 
blank. For the 27 incorporated dogs identified as the clinician’s personal pet, service animal, 
emotional support animal, or therapy animal, 10 were reported as having no training, the 
training unknown, or no response was provided. This information leaves many unanswered 
questions about ABA clinician decision-making when creating and executing intervention 
programs with clients. Among the questions are (a) why the ABA clinician thought the 
animal was appropriate for incorporation into ABA services and (b) were safety precautions 
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considered or implemented during ABA services. While a portion of the unknown 
information may be a function of ABA supervisor respondents that were not privy to 
training information, this itself leads to questions of appropriate supervision practices, as 
supervisors should be intimately involved in case management, intervention development, 
and decision-making (BACB, 2019b). 
 Horses, the second most commonly incorporated animals cited in this study, are 
similar to dogs in that there does exist a robust industry concerned with the regulating of 
therapeutic services that incorporate horses. The Professional Association of Therapeutic 
Horsemanship International (PATH Intl.) is one longstanding authority on equine-assisted 
activities and therapies that grants instructor certification and center accreditation to 
personnel and facilities that meet their standards (PATH Intl., 2019). No respondents that 
reported incorporating horses explicitly mentioned incorporating horses from PATH Intl. 
accredited facilities, although five respondents indicated the horses either came from a 
“therapy provider,” “equine therapy center,” “therapeutic riding school,” or was a 
“therapeutic horse”/“registered therapy animal.” These statements, however, do not reveal 
the actual quality of the training, riding instruction, nor facility. Of the 10 respondents that 
indicated they were unsure of training or left the question blank, all horses were site-based or 
came from a therapy animal organization. The totality of this information illustrates that 
ABA clinicians are incorporating animals into ABA services, but it seems that clinicians may 
not be taking care to ensure that the animals are well trained.   
 While this study did not ask respondents to reflect on what amount of training they 
thought should be required prior to incorporating animal-assisted interventions into their 
practices, respondents in Hartwig and Smelser’s (2018) study were asked to indicate the type 
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of training clinicians and animals would need to utilize animal-assisted interventions. Nearly 
80% of the 300 mental health practitioner respondents indicated therapy animal team 
registration or certification as sufficient training for clinicians and animals. This is consistent 
with the interpretation utilized in this study, as registered and certified therapy animals were 
considered substantially trained. While it is unknown if the training opinions of ABA 
clinicians in this study differed from those of the mental health practitioners, the variable 
amount and quality of training reported in this study does suggest a possible disconnect 
between opinions of training standards and actual practices. That is, what is considered an 
appropriate amount of training may be too high a standard for clinicians to meet, thus they 
engage in practices with lower standards.  
Q2: What is the desirability and perceived feasibility of incorporating animals into 
ABA services? 
Results of animal incorporation desirability, feasibility, and interest was overall 
positive. Dog ownership was positively associated with animal incorporation desirability. 
This is not surprising considering the sample population demographics, as 86.5% of 
respondents were current pet owners suggesting a large portion of individuals that 
responded to this survey already had positive perceptions of human-animal interactions. This 
assumption is supported by the 2017 study of 210 individuals who lived in the United States 
which found individuals with positive attitudes toward companion animals were more likely 
to perceive animal-assisted interventions more positively (Crossman & Kazdin, 2017).  
A moderate correlation was found between BACB credentials and respondents’ view 
of desirability, with ABA clinicians with lower tiered credentials reporting animal 
incorporation practices more desirable than ABA clinicians with higher tiered credentials. 
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While the differences between BACB credentials is unclear, it could be a result of differing 
academic curricula and practical experiences, as those holding higher tiered credentials may 
have had more exposure and training enabling them to be able to identify evidenced-based 
practices and access and interpret peer-reviewed research concerning human-animal 
interactions and animal-assisted interventions. It may also be that those with higher tiered 
credentials are more averse to risk, thus more aware of the risks associated with engaging in 
practices that may be viewed as controversial by peers.  
Respondents that reported not incorporating animals in their practice were asked if 
they were interested in doing so. These results were similar to the outcome of the measures 
for desirability, with career stage and BACB credential being the most significantly correlated 
demographic variables. Respondents also viewed animal incorporation practices as feasible, 
although no demographic variables produced clinically significant associations or 
correlations.  
These positive results are similar to the findings of surveys by Wijker et al. (2019), 
Hartwig and Smelser (2018), and Yap et al. (2017). For instance, program participants and 
therapists of the dog-assisted therapy examined by Wijker et al. (2019) rated the intervention, 
on average, as “feasible” or “very feasible” and 53% of the mental health practitioners 
surveyed in Hartwig & Smelser (2018) reported they were “somewhat” or “very” likely to 
utilize animal-assisted interventions in their practices. While not an explicit measure of 
interest, 98% of surveyed medical staff in Yap et al. (2017) supported the inclusion of 
animal-assisted therapy in their hospital, and especially with children with ASD. 
Perceived barriers to incorporating animals into ABA services were assessed. Lack of 
knowledge regarding animal-assisted interventions and time commitment required for 
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resource finding, training, and implementation were the two most frequently top ranked 
barriers across all respondents and the subgroup of respondents that reported incorporating 
dogs. This overlaps with the findings of Yap et al. (2017), as limited resources were the top 
barrier to implementing animal-assisted interventions in hospital settings with children with 
disabilities, including ASD, according to medical staff. 
“Buy-in” from client(s)/client caregiver(s) was least likely to be designated as a 
perceived barrier, which may suggest ABA clinicians’ perceived ideas concerning animal 
incorporation practices on the part of the clients or client caregivers. While this was not 
explicitly addressed in this survey, respondents may believe that client caregivers view 
animal-assisted interventions positively and/or effective. Given the increased exposure of 
animal-assisted interventions in popular media, it can be assumed caregivers, and even clients 
themselves, may have formed perceptions about animal-assisted interventions or have ideas 
about incorporating animals into ABA services. 
Q3: What are ABA clinicians’ understandings of the research base and ethical 
considerations related to animals and/or animal-assisted interventions as an adjunct 
to ABA services? 
Knowledge and awareness of animal-assisted interventions by ABA clinicians were 
explored via a series of questions that targeted four distinct knowledge domains: animal-
assisted intervention lexicon, empirical literature, service and therapy animal differentiation, 
and animal-related ethics. As one of the top possible barriers of incorporating animals into 
ABA services identified by respondents was a lack of knowledge regarding animal-assisted 
interventions, results from this portion of the survey were not unexpected. Overall, 
respondents scored low in animal-assisted intervention knowledge and awareness. The 
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questions with the highest proportions of correct answers were animal-assisted intervention 
lexicon and service and therapy animal differentiation, but the proportion of correct 
responses hovered only around 50% (51.8% and 52.1% respectfully). Responses for arguably 
the most consequential questions which asked if there is sufficient peer-reviewed evidence to 
warrant the use of animal-assisted interventions to support the development of social 
interaction and communication skills of children with ASD (empirical literature) and one 
which asked if the monitoring of animal stress and wellbeing via systematic data collection 
and documentation is a standard of practice during all animal-assisted interventions (animal 
related ethics), indicated a majority of respondents were unsure of the correct answer (58.1% 
and 60.2%). There were differences between the subgroups of respondents that reported 
animal incorporation practices and those who did not, as those who did provided more 
correct answers. While analysis of these data was positive in that all questions had relatively 
low proportions of incorrect responding (i.e., Lexicon: 14%, Literature: 17%, 
Differentiation: 11%, and Ethics: 21%), the high proportions of uncertainty among 
respondents (i.e., Lexicon: 34%, Literature: 58%, Differentiation: 37%, and Ethics: 60%) 
suggests the need for more education and training on this topic.  
To date, no other studies that incorporate valid measurements of knowledge and 
awareness pertaining to animal-assisted interventions across other clinician populations 
could be located, although two applicable studies did explore perceived knowledgeability and 
awareness. Interestingly, a high percentage (88%) of medical staff respondents in Yap et al. 
(2017) reported being aware of animal-assisted therapy, but only 37% of respondents 
reported having “average” or “more than average” animal-assisted therapy knowledge. 
Likewise, 66% of the mental health practitioners surveyed in Hartwig and Smelser (2018) 
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reported having no knowledge or being only slightly knowledgeable about animal-assisted 
counseling. While one cannot determine actual knowledge level of practitioners in that study, 
nor can one determine the perceived level of knowledge of the respondents in this study.  
Q4: What are ABA clinicians’ perceptions and attitudes towards human-animal 
interactions as it specifically relates to children and youth with ASD? 
 In general, respondents were of the opinion that (a) children and youth with ASD 
would respond positively to therapeutic services that incorporate animals, (b) the presence of 
animals have a calming effect, (c) the presence of animals can increase the frequency of 
social interaction opportunities, and (d) animals can aid in the teaching of social interaction 
and communication skills. Significant associations and/or correlations were found for BACB 
credential, career stage, gender identity, visitation behavior, and direct exposure variables 
across all statements. Given the popularity of animal-assisted interventions and that people 
already interested in animal-assisted interventions were more likely to complete the survey, 
these results were not unexpected and similar to the findings of Yap et al. (2017) and 
Hartwig and Smelser (2018). Almost all medical staff (99%) surveyed believed animal-
assisted therapy would aid behavioral management of children with ASD (Yap et al., 2017) 
and the mental health practitioners (79%) surveyed in Hartwig and Smelser (2018) rated 
anxiety as the top condition to benefit from animal-assisted counseling. These results 
corroborate with the findings of the current study as the majority of respondents agreed the 
presence of an animal can have a calming effect and aid in effectively teach social interaction 
and communication skills to children and youth with ASD. 
More compelling was the examination of these results when contrasted with the 
findings of clinician knowledgeability. Similar to the findings of Yap et al. (2017), there 
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appears to exist a gap between what respondents knew, or perceived to know, about animal-
assisted interventions and their opinions of its effect on this clinical population. This gap is 
illustrated in the current study via the low rates of correct responding to the empirical 
literature and ethics knowledge questions (25% and 19% respectfully), while also having 
positive opinions about the effect of animal-assisted interventions across several skill 
domains (e.g., responding, regulation and maladaptive behaviors, social interactions, and 
communication skills) for children and youth with ASD. Similarly, while around half (48%) 
of medical staff surveyed in Yap et al. (2017) reported having limited knowledge about 
animal-assisted therapy, almost all indicated they nevertheless thought animal-assisted 
therapy would be helpful in behavioral management. These researchers concluded that 
respondents’ personal experiences, or exposure, and anecdotal information influenced their 
positive opinions concerning animal-assisted therapy.  
Professional Implications 
While the popularity of animal-assisted interventions and the incorporation of 
animals into therapeutic services continues to increase (Fine et al., 2019), the empirical 
support to justify its use is still debatable (Hill et al., 2018). Prominent leaders in the field of 
animal-assisted interventions have acknowledged that there exist exaggerations of positive 
effects, an overlooking of negative or neutral findings, and misrepresentations of 
methodological strength (Fine et al., 2019). Although the exploration and analysis of 
emerging interventions in and of itself is not necessarily a problem, the incorporation of an 
exciting, yet unsupported, intervention into ABA services with clients without proper 
consent, intervention planning, safety screenings, and ethical considerations potentially 
violates multiple Professional and Ethical Compliance Codes of the Behavior Analyst 
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Certification Board (BACB, 2014b).  
Table 31 presents clinician and supervisor behaviors as related to the incorporation 
of animals into ABA services and codes that those behaviors may violate. While some 
practices may present obvious code violations, even seemingly benign actions could be 
equally problematic. Professional and ethical compliance codes that run the risk of being 
violated include, but not limited to,  
1.01 Reliance on Scientific Knowledge,  
1.02 Boundaries of Competence,  
2.06 Maintaining Confidentiality,  
2.09 Treatment/Intervention Efficacy,  
2.13 Accuracy in Billing Reports,  
4.01 Conceptual Consistency,  
4.02 Involving Clients in Planning and Consent,  
4.10 Avoiding Harmful Reinforcers,  
5.01 Supervision Competence,  
6.01 Affirming Principles, and  
8.01 Avoiding False or Deceptive Statements (BACB, 2014b).  
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Table 31 
At-risk BACB Professional and Ethical Codes and Clinician Behaviors 
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Incorporating AAI that have limited empirical 
support X   X  X      
Assuming competency and qualification to 
incorporate animals into ABA service 
based on pet ownership and/or prior 
exposure to AAI. 
 X       X   
Implementing animal incorporation practices 
without receiving proper training, 
supervision, or consultation. 
 X       X   
Discussing private information in front of, or 
with, external personnel (e.g., animal 
handler or riding instructor) 
  X         
Not properly documenting the use of AAI in 
ABA services     X       
Not obtaining proper consent prior to 
incorporating animals into ABA services       X     
Utilizing an animal as a reinforcer         X    
Prioritizing AAI over ABA treatment goals and 
objectives          X  
Providing exaggerated claims of effectiveness* 
about the incorporation of animals and/or 
AAI into ABA services  
          X 
Note. *this behavior could be unintentional if clinician was unfamiliar with extant peer-reviewed literature; AAI: animal-assisted 
intervention(s) 
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Descriptive information provided by a subset of respondents presented several 
potential ethical and/or professional dilemmas. One is related to the role of ABA clinicians 
in addressing clients fear or intolerance of household pets. That is, should ABA clinicians 
address these fears and intolerances? How and why was fear and intolerance prioritized over 
the teaching of other socially significant skills based off assessments like the Verbal Behavior 
Milestones Assessment and Placement Program (VB-MAPP) (Sundberg, 2011)? Should 
other professionals, such as animal behaviorists and veterinary professionals, be the primary 
clinician or consulted in these situations? Who assumes responsibility for injuries to the 
child, animal, or both during and after intervention implementation? And what criteria 
would an ABA clinician use to deem a situation too unsafe and advise the removal of the 
animal from the home environment? Several respondents indicated they incorporated a 
variety of animals into ABA services as part of a desensitization program and two 
respondents listed the purpose of incorporation of animals was to decrease aggression 
toward them. Unfortunately, these statements only offered a snapshot of treatment 
scenarios, and did not reveal clinician competency levels, justification for treatment goals, 
how aware the ABA clinicians were of the animals’ background, if adequate consents were 
obtained, if animal wellbeing was considered, what safety precautions were utilized, nor 
programmatic and data collection details.  
A second problematic scenario presented by multiple respondents was teaching a 
client to use an animal as a “coping strategy.” One could argue that there is a potential risk 
associated with incorporating an animal whose skills and qualifications are insufficient or 
misrepresented, especially considering the likely close physical contact between the client and 
animal. While it is not entirely clear what respondents meant by using an animal as a “coping 
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strategy,” one respondent indicated incorporating a client’s dog “trained to recognize anxiety 
and provide comfort” and another indicated incorporating a client’s “certified service dog, 
used for a health purpose and not for autism.” While respondents use the terms “trained” 
and “certified service dog,” it is impossible to accurately determine if the dogs were, in fact, 
trained service dogs, as the title “service animal/dog” is often used interchangeably with 
other working animal categories (i.e., therapy animal/dog and emotional support 
animal/dog). This occurs despite the fact that there are many significant differences between 
companion, service, therapy, and support animals (Younggren et al., 2016). The introduction 
of “autism service dogs” have further complicated these distinctions, as some argue such 
animals are more support than service animals in the legal sense (Schoenbaechler, 2010). 
Unfortunately, there have also been instances of dogs being falsely and fraudulently labeled 
as service dogs (Walther et al., 2019; Young & McMahon, 2019). While autism service dogs 
are growing in popularity, reports are predominately anecdotal narratives of families and 
individuals in popular media and studies that examine the perception of effectiveness 
(Burgoyne et al., 2014), not objective, empirical analysis of efficacy and effectiveness (Hill et 
al., 2014). As a result, for the dogs reported in this study, one would have to examine the 
specific certification title, where the dog was trained, what type of training it received, and 
how it was placed with the client to truly know qualification accuracy, which highlights a 
bigger issue within the field of service animals. 
Beyond issues with “service animal” quality, is the question of effectiveness of 
animals, more specifically dogs, as a coping strategy for individuals with ASD itself. While it 
is often cited as a legitimate function of interactions between individuals with ASD and 
animals (Burgoyne et al., 2014; Yap et al., 2016), the empirical literature on the subject is still 
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emerging with studies dominated by qualitative and indirect measures of effectiveness. This, 
combined with questionable animal appropriateness, presents a significant dilemma for 
clinical ABA professionals, while at the same time an opportunity for research-focused ABA 
professionals. 
 Suggestions to incorporate animals into ABA services by caregivers and other 
professionals may create situations where ABA clinicians feel pressured to acquiesce to the 
request, especially when animals already exist in the treatment setting. While less than half of 
all respondents reported animal incorporation practice suggestions from caregivers and other 
professionals, the subgroup of respondents that reported engaging in animal incorporating 
practices were more likely to have reported they received such recommendations (44% vs. 
70%). As additional information was not collected about the individuals that made 
suggestions to ABA clinicians nor environmental data pertaining to the presence of animals 
in individual treatment settings related to those making suggestions, analyses to explain these 
suggestion rates were limited. Several factors could explain the high rate of suggestions by 
caregivers and associated professionals for ABA clinicians that reported animal 
incorporation practices. These include (a) the amount of personal experiences and exposure 
to media attention to animal-assisted interventions by caregivers and associated 
professionals, (b) caregivers and associated professionals’ perceptions of animal-assisted 
interventions effectiveness, (c) caregivers and associated professionals interest in obtaining a 
service animal, and (d) the number and type of pets already residing in the treatment setting 
(e.g., the client’s home). In addition to caregiver and associated professionals’ perceptions 
and behaviors, suggestions by these individuals could have occurred after the ABA clinician 
shared animal incorporation practices they engaged in with other clients, observations of 
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other ABA clinicians incorporating animals, or hearsay from other ABA clinicians 
incorporating animals. 
 Documentation of professional risks associated with client safety and liability 
resulting from negative interactions between clients and animals is limited and no articles 
within peer-reviewed literature are specific to therapeutic services provided by ABA 
clinicians. A systematic literature review of studies that examined the risks of implementing 
animal-assisted interventions conducted in hospital settings revealed three main concerns: 
infection, allergies, and animal bites or injuries (Bert et al., 2016). While much of the 
collective risk can be partially mitigated by proper training and veterinary care, animal 
incorporation practices will never be risk free. Whether ABA clinicians are independent 
proprietors or work within an agency, clinicians should (and may be required to) obtain 
professional liability insurance, but it is unclear whether insurance would even cover the 
costs of an injury to a client by an animal during ABA services. ABA clinicians could be 
risking insurance company credentialing or voiding professional liability insurance policies by 
incorporating animals into ABA services, especially animals that are not registered and/or 
certified therapy animals. The financial burden resulting from an injurious incident between 
a client and an animal could be devastating. No publicly available data exist for client injury 
or policy claims within the context of this study. 
Animal Welfare 
While the wellbeing of human participants of animal-assisted interventions is 
typically the forefront concern of clinicians, the wellbeing of incorporated animals is equally 
as important and is becoming a growing emphasis by animal-assisted interventions experts, 
veterinary professionals, and animal welfare personnel. Moreover, dogs are particularly 
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highlighted, as they are the most commonly incorporated animal species. While studies in 
peer-reviewed literature explicitly measuring animal stress are limited (Glenk, 2017), there are 
guidelines and recommendations aimed to reduce animal risk (Fine, 2015; IAHAIO, 2018). 
Foundational elements of animal welfare include (a) selection of appropriate animal 
participants based on expert evaluation, comprehensive and continued veterinary care, (b) 
extensive education on animal behavior and interaction safety by those working with the 
animal, (c) constant monitoring of animal status before, during, and after incorporation 
activities, and (d) activity limitations (IAHAIO, 2018).  
Although the measurement of animal wellness during animal-assisted interventions 
are often indirect (e.g., survey instruments), direct measurement of species-specific 
behavioral stress indicators has appeared in several high-quality research studies (Corsetti et 
al. 2019; McCullough et al., 2018; Glenk et al., 2014; Pirrone et al., 2017). While systematic 
monitoring and documenting of stress behavior is not explicitly mandated by organizations 
associated with animal-assisted interventions, clinicians and practitioners are responsible for 
animal comfort, safety, and wellness (IAHAIO, 2018). To date, no data exist in peer-
reviewed literature that reveal if, and how often, clinical professionals that incorporate 
animals into therapeutic services systematically monitor and document stress behavior on 
the part of the animals.   
Given that ABA services are supposed to be based on data-driven decision making, 
it is a reasonable expectation that ABA clinicians directly monitor and document species-
specific stress behaviors of animals they incorporate into ABA services. This is especially 
true given the wide range of Animal Preparedness characteristics of incorporated animals 
reported by survey respondents. Only a small percentage of respondents that reported 
  
134 
animal incorporation practices elected to provide information on their monitoring and 
documentation of animal behavior. Overall, respondents reported the monitoring of animal 
behavior more often than the documenting of monitored behavior. While data from this 
study was limited, the significant proportions of respondents that reported little or no direct 
monitoring nor formal documentation of animal behavior suggests insufficient attention is 
being paid to animal welfare, and by extension client safety. 
Limitations 
 While survey research can be an effective method for gathering information about a 
construct from a sample of a total population from which inferences can be made about the 
total population, the methodology is not without limitations (Fowler, 2014; Vogt, 2007). 
Inherent weaknesses of survey methodology include sampling errors and bias. Although 
many precautions were taken to guard against these threats to external validity, they can 
never be eliminated in entirety. 
Sampling Error 
While this study achieved the minimum threshold for sample size based on the size 
of the target clinician population, predictions concerning the representativeness of the 
sample population were calculated for only two variables (BACB credential and geographic 
work location) that could be verified via publicly available data. At the certificant level, 
analysis indicated an under-representation of the RBT subgroup and over-representation of 
the BCBA and BCBA-D subgroupings based on proportion comparisons (Table 32). While 
sample proportions across geographic work locations were more similar to the population 
proportions compared to BACB certificant levels, only the Southwest region was not 
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statistically different. The Southeast, West, and Midwest regions had under-representation 
within the sample and the Northeast had over-representation.  
Table 32 
 
Representativeness: Sample and Population Proportion Comparisons 
 
 BACB Certificant Level* Geographic Work Location** 
 RBT BCaBA BCBA BCBA-D NE SE W Mid SW 
N 63.9% 3.2% 30.7% 2.2% 15.4% 30.8% 29.2% 15.7% 8.9% 
n 40.6% 2.8% 50.4% 6.3% 28.3% 25.6% 24% 12.3% 9.8% 
z-score 11.34 0.5734 -9.959 -6.544 -8.365 2.670 2.637 2.178 -0.721 
p-value <.001 .56868 <.001 <.001 <.001 .007 .008 .029 .47152 
 P ≠ p P = p P ≠ p P ≠ p P ≠ p P ≠ p P ≠ p P ≠ p P = p 
Notes. N: population; n: sample; *Population data from August 6, 2019; **Population data from 
September 11, 2019; P: population proportion; p: sample proportion 
 
While precise gender identity data were not available for BACB certificants at the 
time of survey implementation, gender trends can be found in peer-reviewed literature 
(Baires & Koch, 2019; Nosik & Grow, 2015; Nosik et al., 2018). Nosik and Grow (2015) 
reported over 82% of BACB certificants identified as female. For this study, the proportion 
of survey respondents that identified as female (86%) was only slightly larger than trends 
found in literature.  
Racial and ethnic data were not collected for this study, so it is unknown if the 
sample is representative of the population according to these variables. To date, no 
demographic data concerning racial or ethnic backgrounds of the total clinician population 
are publicly available (Fong et al., 2017), but analyses of these variables could be of interest, 
as attitudes and preferences toward animals may vary across races and/or cultures (Brown, 
2002). 
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Bias 
 Given that participation in this study was completely voluntary, it is reasonable to 
assume some degree of self-selection bias exists within the resulting data set. Self-selection 
bias relates to potential differences between responders and non-responders, which is 
difficult to ascertain because you do not have data from those in the target population that 
elected not to participate (Mazor et al., 2002). Considering the topic of this research, it is 
reasonable to hypothesize that individuals that responded to the survey recruitment were 
more likely to have already been interested in animal-assisted interventions, had positive 
attitudes toward animals, and/or had positive interactions with animals. Going hand-in-hand 
with self-selection bias is response bias. Response bias is common threat to validity for 
studies that utilize self-report surveys, as respondents may provide unverifiable, less accurate 
information (Rosenman et al., 2011). While this study was anonymous, it did collect 
information on clinician behaviors that may violate professional and ethical codes, which 
may have influenced respondents’ responses to select questions. 
Future Research 
 The findings of this study only begin to scratch the surface of each research 
question. Further in-depth evaluation across each question is necessary, as more questions 
have emerged as the result of what has been learned from this study. Examination of 
additional ABA clinician behaviors (e.g., how they selected animals to be incorporated and 
the use of external animal handlers), ABA clinician training (e.g., what type of animal-
assisted intervention training had the practitioner completed), animal characteristics (e.g., in-
depth analysis of animal training), and intervention characteristics (e.g., dosage and 
intervention standardization) are needed. Empirical analyses of effectiveness for these 
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practices are a foundational piece of information that is missing from the extant literature. 
There also needs to be through discussions of ethical implications of these practices, 
especially related to animal rights and welfare, and policy analysis for clinicians moving 
forward. The impact of this study and the subsequent research will provide a comprehensive 
analysis of these practices for a profession founded on data-driven, evidence-based practices 
and research.  
 Since the interest in animal-assisted interventions and animal incorporation practices 
are not unique to ABA services with children and youth with ASD, the questions targeted in 
this study, and the resulting follow-up questions, could be replicated across several 
professional populations (e.g., social workers, psychologists, teachers, occupational 
therapists) and clinical populations (e.g., individuals with development disabilities, students 
with anxiety disorders) that are believed to benefit from animal-assisted interventions. Given 
the need for high quality research and analysis of animal-assisted interventions, the number 
of studies extending from this research are numerous.  
Conclusion 
  The findings of this study show a majority of ABA clinicians who participated in 
this study have considered incorporating animals into ABA services they provide, with a 
significant proportion of the clinicians, not just considering this practice, but, in fact, doing 
so. A wide range of intervention and animal characteristics and predominately perceived 
positive effects of practices were observed across these individuals. ABA clinicians also were 
found to have high levels of uncertainty regarding knowledge and awareness of animal-
assisted interventions and working animals. These findings illustrate the need for additional 
research on clinician practices and intervention effectiveness. Further examination of ethical 
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and professional considerations is critical and should feed future policy development. In the 
end, based on the current data, ABA clinicians should approach the incorporation of animals 
and animal-assisted interventions with caution, as the benefits of may not outweigh 
professional and ethical risks of doing so. 
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Appendix A 
 
Expert Reviewers 
Credentials Employer Current role & designations 
Round 1: General reviewers 
EdD Institute of higher education Postdoctoral Researcher  
MS Institute of higher education Doctoral Student in Special Education 
MEd State education agency Certified Teacher  
Round 2  
General reviewers 
EdD Institute of higher education Postdoctoral Researcher  
MS Institute of higher education Doctoral Student in Special Education 
MEd State education agency Certified Teacher  
Animal-assisted intervention experts 
PhD,  
BCBA-D 
Institute of higher 
education Assistant professor & PATH certified instructor 
PhD, RN Institute of higher education Postdoctoral research fellow @ Autism Center  
PhD,  
BCBA-D 
Institute of higher 
education Assistant professor & affiliated with Autism Center  
MSW Institute of higher education 
Adjunct faculty & associate director of human-animal 
interaction program 
DVM Institute of higher education 
Research assistant professor & co-director of human-
animal interaction lab 
PhD Institute of higher education 
Assistant professor & co-director of canine cognition 
lab 
PhD Institute of higher education 
Assistant professor, senior fellow, & co-director of 
human-animal interaction lab  
PhD Institute of higher education 
Associate professor & creator of animal-assisted 
intervention program 
PhD Institute of higher education 
Professor & director of human-animal interaction 
center 
OTR/L Private AAI company & adjunct faculty 
President of an animal-assisted intervention 
organization  
Autism experts 
EdD Institute of higher education Professor  
PhD Institute of higher education Professor & affiliated with Autism research center 
PhD Institute of higher education Postdoctoral research fellow 
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EdD Institute of higher education Lecturer & program director  
PhD Institute of higher education Associate professor & director of graduate education  
PhD, 
OTR/L 
Institute of higher 
education Adjunct faculty & co-author of an intervention model 
PhD Institute of higher education Associate professor & director of a lab 
EdD Mental health clinician Clinical team leader 
PhD Institute of higher education 
Research assistant professor & co-investigator @ 
Autism research center 
PhD Institute of higher education Associate professor 
Behavior analysis experts 
PhD,  
BCBA-D 
Institute of higher 
education & veterinary 
facility 
Professor & director of behavioral services 
MS, BCBA Institute of higher education 
Clinical instructor, ABA supervisor, & program 
learning specialist 
Notes. One general expert reviewer also completed coursework for BACB accreditation; BCBA: 
board certified behavior analyst; BCBA-D: board certified behavior analyst-doctoral; DVM: Doctor 
of Veterinary Medicine; EdD: Doctor of Education; PhD: Doctor of Philosophy; MEd: Master of 
Education; MS: Master of Science; MSW: Master of Social Work; OTR/L: registered and licensed 
occupational therapist; RN: registered nurse 
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Appendix B 
 
Expert Review Data Sheet Sample: Round 1 
Expert Reviewer:  
Modality. How did you take the survey? (desktop or mobile)   
Formatting. Are there any formatting issues/concerns that you foresee may impede 
someone’s ability to complete the survey: 
  
Section 1: Demographics 
1. What is your gender?  -Female  -Male  -Non-binary/third gender  -Prefer to self-describe 
__Text Entry Box__  -Prefer not to answer 
Is the question 
worded correctly and 
clearly? 
2. What is the primary region in which you work? 
-New England: CT, MA, ME, NH, RI, VT   -Mid-Atlantic: NJ, NY, PA  
-Central NE: IL, IN, MI, OH, WI   -Central NW: IA, KS, MN, MO, NE, ND, SD 
-Central SE: AL, KY, MS, TN  -Central SW: AR, LA, OK, TX    
-South Atlantic: DE, DC, FL, GA, MD, NC, SC    
-Mountain: AZ, CO, ID, MT, NM, NV, WY  
-Pacific: AK, CA, HI, OR, WA   -US Territories: Guam, PR  
-International  __Text Entry Box__       
Is the question 
worded clearly? 
3. What certification do you currently hold? 
-Registered Behavior Technician (RBT)  -Board Certified Assistant Behavior Analyst 
(BCaBA)   
-Board Certified Behavior Analyst (BCBA)  -Board Certified Behavior Analyst- Doctoral 
(BCBA-D) 
-Not certified   
 (SKIP LOGIC: If answer “Not certified”, skip to “End of Survey”) 
Is the question 
worded clearly? Is 
“not certified” the 
correct language? 
4. How long have you worked in the field of behavior analysis 
(regardless of certification status)?  
 0-2 years/2-5 years/5-10 years/10-15 years/+15 years  
Is the question 
worded clearly? 
5. How long have you worked at your current certification level?  
0-2 years/2-5 years/5-10 years/10-15 years/+15 years 
Is the question 
worded clearly? 
6. What is the primary setting in which you provide or have provided 
ABA services? (Select all that apply.) 
-Client’s home -Clinic -School -Hospital -Residential facility -Another general setting: __Text 
Entry Box__ 
Is the question 
worded clearly? 
7. What is the primary age group(s) of individuals with whom you work 
or have worked with? (Select all that apply.) 
-Infant & toddlers (Early Intervention) -Preschool students (ages 3-5) -School-aged students 
(ages 5-22) -High school students (grades 9 to graduation) -Post-secondary adults (ages 22-65) -
Geriatrics (ages 65 and older) 
Is the question 
worded clearly?  
Other comments? 
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8. Individuals with whom you work or have worked with are primarily 
identified as having which disability or disabilities? (Select all that 
apply.)  
-Autism spectrum disorders -Developmental delay/Intellectual impairment -Traumatic brain 
injury    -Down Syndrome -Another disability(ies) not listed__Text Entry Box__  
Is the question 
worded clearly? Are 
there other categories 
that should be 
included?  Other 
comments? 
9. What statement best describes your employer? 
-I am a sole-proprietor. (1 employee) -I work within a small company (2-50 employees) -I work 
within a medium-sized company. (51-250 employees) -I work within a large company (+250 
employees), governmental agency, or school district. -I am not currently working/practicing. 
 
Is the question 
worded clearly? Are 
there other categories 
that should be 
included?  Other 
comments?  
Question ordering. Would you suggest any changes to the question order within each 
section? 
Section 2: Animal Exposure 
10. How many pets (defined as animals you keep for companionship) do 
you currently have? (Note: These could include animals that reside in 
your home or animals for which you are the owner but do not reside at 
your home (e.g., a horse boarded at an equestrian facility); Count fist as 
one, regardless of quantity) 1/2/3-5/+5/None 
(SKIP LOGIC: If answer “None”, skip to Question # 12)  
Is the question 
worded clearly? 
11. What type(s) of pet(s) do you currently have? (Select all that apply.) 
-Dog -Guinea pig -Horse/pony -Cat -Bird (e.g., parakeet) -Fish -Mouse -Rat -Hamster -
Ferret -Rabbit -Turtle -Lizard -Snake -Frog/toad -Cattle -Chicken/rooster -Goat -Sheep 
-Pig -Donkey  
-Another animal type:__Text Entry Box__  
Is the question 
worded clearly? Are 
there others that 
should be listed? 
Should some be 
deleted? 
12. Have you ever lived with a pet or pets? Y/N 
(SKIP LOGIC: If answer “No”, skip to Question # 14) 
Is the question 
worded clearly? 
13. What type of pet(s) have you had in the past? (Select all that apply.)  
-Dog -Guinea pig -Horse/pony -Cat -Bird (e.g., parakeet) -Fish -Mouse -Rat -Hamster -
Ferret -Rabbit -Turtle -Lizard -Snake -Frog/toad -Cattle -Chicken/rooster -Goat -Sheep 
-Pig -Donkey  
-Another animal type:__Text Entry Box__  
Is the question 
worded clearly? Are 
there others that 
should be listed? 
Should some be 
deleted? 
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14. How often do you, or anyone in your immediate household, visit the 
following locations for enjoyment purposes? 
a. Zoological park (zoo) N/S/S/O 
b. Farm N/S/S/O 
c. Aquarium N/S/S/O 
d. Animal shelter N/S/S/O 
e. Petting zoo N/S/S/O 
f. Pet store N/S/S/O 
g. Equestrian center/facility N/S/S/O 
h. Safari park N/S/S/O 
i. Nature preserve; city/state/national park N/S/S/O 
j. Science museum N/S/S/O 
k. Museum of natural history N/S/S/O 
l. Wild animal rehabilitation center N/S/S/O 
m. Veterinary hospital N/S/S/O 
Is the question 
worded clearly? Are 
there other locations 
that should be listed?   
15. Have you ever volunteered at any of the above-mentioned 
establishments? Y/N 
Is the question 
worded clearly? 
16. Has anyone in your household ever volunteered at any of the above-
mentioned establishments? Y/N/Unsure 
Is the question 
worded clearly? 
17. Have you ever had exposure to, or participated in, therapeutic 
intervention program(s) that have included animals as part of the 
program? Please briefly describe the program(s). To assure anonymity, 
please describe without providing information that would reveal your 
identity. Y__Text Entry Box__/N/Unsure__Text Entry Box__ 
Is the question 
worded clearly? 
18. Has anyone in your family had exposure to, or participated in, 
therapeutic intervention program(s) that included animal(s)? Please 
briefly describe the program(s), if any. To assure anonymity, please 
describe without providing information that would reveal your identity.            
Y__Text Entry Box__/N/Unsure__Text Entry Box__ 
Is the question 
worded clearly? 
19. Are you personally familiar with anyone who has participated in a 
therapeutic intervention program(s) that included animal(s)? Please 
briefly describe the program(s), if any? To assure anonymity, please 
describe without providing information that would reveal your identity.             
Y__Text Entry Box__/N/Unsure__Text Entry Box__ 
Is the question 
worded clearly? 
20. Are you a current or past member of any organization focusing on 
animal rights, environmental stewardship, and/or 
conservation? Y/N/Unsure 
Is the question 
worded clearly? 
21. Have you ever provided monetary support to any organization(s) 
focusing on animal rights, environmental stewardship, and/or 
conservation?  Y/N/Unsure 
 
Is the question 
worded clearly? 
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Question ordering. Would you suggest any changes to the question order within each 
section? 
Section 3: Perceptions & Attitudes 
22. Please indicate the extent to which you agree or disagree with the 
following statements.  
a. Overall, I think human-animal interactions produce positive 
effects for people.  SD/D/N/A/SA 
b. I have observed, or anticipate, that animals can serve to calm 
people in general.  SD/D/N/A/SA 
c. Children with disabilities particularly benefit from interactions 
with animals.  SD/D/N/A/SA 
d. Therapy animals should be incorporated into therapeutic 
services provided to children with disabilities.  SD/D/N/A/SA 
e. Children with disabilities are particularly responsive to human-
animal interactions.  SD/D/N/A/SA 
f. Children with autism spectrum disorder (ASD) are excellent 
candidates for services/therapies that incorporate therapy 
animals. SD/D/N/A/SA 
g. I have observed, or anticipate, that animals can serve to calm 
children with ASD.  SD/D/N/A/SA 
h. I have observed, or anticipate, that animals can serve to 
increase communication opportunities for children with ASD.  
SD/D/N/A/SA 
i. I have observed, or anticipate, that animals can serve to 
improve communication skills in children with ASD.  
SD/D/N/A/SA 
j. I have observed, or anticipate, that animals can serve to 
improve social skills in children with ASD. SD/D/N/A/SA 
Are the statements 
worded clearly? Are 
there other questions 
that you think should 
be asked? (Applied 
to each 
statement.) 
Question ordering. Would you suggest any changes to the question order within each 
section? 
Section 4: Prevalence & Usage 
23. Have you ever considered incorporating an animal into ABA 
services? Y/N 
Is the question 
worded clearly? 
24. Have you ever incorporated an animal into ABA services? Y/N  
(SKIP LOGIC: If answer “No”, skip to Question # 32) 
Is the question 
worded clearly? 
25. How often have you incorporated animals into ABA services? 
Very rarely/Rarely/Occasionally/Frequently/Very frequently  
Is the question 
worded clearly? 
26. What type of animal(s) have you incorporated? (Select all that apply.) 
-Dog -Guinea pig -Horse/pony -Cat -Bird (e.g., parakeet) -Fish -Mouse -Rat -Hamster -
Ferret -Rabbit -Turtle -Lizard -Snake -Frog/toad -Cattle -Chicken/rooster -Goat -Sheep 
-Pig -Donkey  
-Another animal type:__Text Entry Box__  
Is the question 
worded clearly? Are 
there others that 
should be listed? 
Should some be 
deleted? 
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27. Where did the animal(s) come from? (Select all that apply.) 
-Personal pet   -Client’s pet  -Colleague’s pet  -Personal service animal 
-Client’s service animal  -Animal came from a therapy animal organization or program 
-Another source __Text Entry Box__ 
Is the question 
worded clearly? 
28. How did you incorporate the animal(s)? (Select all that apply.) 
- Animal was an active participant during an activity/therapy session targeting specific 
skills. (Example: animal was a potential communication partner during a therapeutic 
session aiming to increase social & communication skills) 
- Animal was a passive participant during an activity/therapy session intentionally. 
(Example: animal slept on the floor in the treatment area during the therapy session) 
- Animal was a reinforcer. (Example: animal interaction could be chosen from a menu of 
reinforcers as part of a token economy system; interaction with the animal was contingent 
upon demonstration of specific behaviors) 
- Animal was used another way. Please briefly describe. __Text Entry Box__ 
Is the question 
worded clearly? 
29. Overall, what effect did the inclusion of animals in ABA services 
have on client progress toward treatment goals?  
Very negative/Negative/No impact/Positive/Very positive/Not sure 
Is the question 
worded clearly? 
30. When an animal was incorporated into ABA services, was the 
animal's behavior monitored? If yes, how did you monitor behavior in 
general?  Y__Text Entry Box__/N 
Is the question 
worded clearly? 
31. When an animal was incorporated into ABA services, was animal-
specific behavior documented? If yes, how did you document behavior 
in general?  Y__Text Entry Box__/N 
Is the question 
worded clearly? 
Question ordering. Would you suggest any changes to the question order within each 
section? 
Section 5: Awareness & Knowledge- This section of the survey consists of 8 timed 
questions presented separately. 
32. "Animal-assisted interventions" is an umbrella term for several 
categories of goal-oriented and structured interventions that 
intentionally includes or incorporates animals. Select from the list below 
which are animal-assisted interventions? (Select all that meet this 
criterion.) 
-Animal-assisted activities   -Animal-assisted programs   -Animal-assisted therapy 
-Animal-assisted outings  -Animal-assisted education  -Therapy animal programs 
Is the question 
worded clearly? 
33. Animal-assisted interventions vary in terms of the amount of 
structure within the intervention, the amount of professional training 
required to conduct animal-assisted interventions, and the amount of 
documenting required for goals and progress of the human participant.   
T/F 
Is the question 
worded clearly? 
34. Comfort animal(s) meet-and-greets after natural disasters and 
hospital visitation programs are example of animal-assisted 
therapy.   T/F 
Is the question 
worded clearly? 
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35. What classification(s) of "working dogs" should be utilized during 
animal-assisted interventions? 
-Emotional support dog  -Therapy dog   -Service dog 
-All of the above   -None of the above 
Is the question 
worded clearly? 
36. Service dogs and therapy dogs are afforded the same legal 
protections and status. T/F 
Is the question 
worded clearly? 
37. Main criticisms of research examining the effects of animal 
interactions, and more specifically animal-assisted interventions, with 
children with autism spectrum disorders includes: (Select all that apply.) 
-An over-reliance on anecdotal reporting 
-A lack of methodological rigor 
-Small sample sizes 
-Most of the empirical research is relatively new 
-Insufficient descriptions of sample populations and intervention procedures 
Is the question 
worded clearly? 
38. Behavioral indicators of stress and fatigue in a therapy dog include: 
-Body shaking & restlessness   -Panting & yawning   -Autogrooming & licking 
-A & B only   -A, B, & C 
Is the question 
worded clearly? 
39. Who is responsible for the welfare of a therapy dog when a dog-
handler team participates in an animal-assisted intervention during ABA 
services with an ABA clinician? (Select all that apply.) 
-The therapy dog registration organization   -The dog handler 
-The ABA clinician   -The ABA client 
Is the question 
worded clearly? 
Question ordering. Would you suggest any changes to the question order within each 
section? 
Section 6: Desirability & Feasibility 
40. Do you consider the incorporation of animals into ABA services a 
desirable intervention option? Y/N/Unsure 
Is the question 
worded clearly? 
41. Are you interested in incorporating animals into ABA services with 
your clients?    
Y/N/Unsure 
Is the question 
worded clearly? 
42. Do you think the incorporation of animals into ABA services is 
feasible (i.e., can it realistically be done)? Y/N/Unsure 
Is the question 
worded clearly? 
43. Do you think it would be possible to incorporate animals into ABA 
services with your clients?  Y/N/Unsure 
Is the question 
worded clearly? 
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44. Below are listed a number of barriers that could impede the 
inclusion of animals in ABA services. Which barriers, if any, do you 
perceive are the most challenging or impactful? Please rank the barriers 
from Most to Least that you perceive to be difficult to overcome, with 1 
being the most difficult. (Note: All choices are not required to be 
ranked.) 
-I do not think there are any barriers 
-A lack of personal experience with animals 
-Availability/accessibility issues regarding animals 
-“Buy in” from client(s)/client parent(s) or guardian(s) 
-A lack of knowledge regarding animal-assisted interventions 
-Fear of pushback from colleagues that believe animal-assisted interventions are a fad 
treatment or pseudoscience 
-It would be too complicated 
-The time commitment required for resource finding, training, and implementation 
-Other 
Is the question 
worded clearly? Can 
you think of other 
barriers that should 
be included? 
Comments? 
Question ordering. Would you suggest any changes to the question order within each 
section? 
 
Section ordering. Would you change the ordering of survey sections? 
Improving validity of responses. Do you have any general suggestions on how I may 
be able to improve response validity of survey participants? Any ideas are welcomed 
and should be documented in the appropriate box provided on the data sheet. 
Any missing questions? Please let me know if you think I may have overlooked 
appropriate/important questions.  
Notes. Data sheet formatting was changed to accommodate length; T/F: True/False; N/S/S/O: 
Never/Seldom/Sometimes/Often; Y/N/Unsure: Yes/No/Unsure; SD/D/N/A/SA: strongly 
disagree/disagree/neither agree or disagree/agree/strongly agree 
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Appendix C 
 
Expert Review Invitation Sample: Round 2  
 
 
 
Good morning, 
 
I am a doctoral student at the Boston University Wheelock College of Education and 
Human Development preparing to conduct my dissertation research (which has received 
IRB approval) focused on the use, attitudes, and knowledge concerning animal-assisted 
interventions (AAI) and therapy animals as an adjunct to ABA services among behavior 
analysts who serve children with autism spectrum disorder (ASD). I am writing to request 
your input on a survey instrument I drafted. I am asking for your help by providing 
feedback on some questions in the survey because of your expert knowledge and 
experience in human-animal interaction research. 
 
The time commitment should be under 10 minutes, but could take slightly longer if you 
decide to provide more feedback. If you agree to participate, you will be asked to review a 
small subset of questions from the overall survey. For each of the questions, you will be 
asked to rate the 
(a) clarity of the question,  
(b) clarity of the response options, and  
(c) relevance of the question to measuring the specific construct.  
 
You will also be given the opportunity to provide additional feedback on the questions if 
you are inclined to do so.  
 
If you are willing to participate, please find below a brief description of the study, a survey 
outline, and instructions for providing your input. Please let me know if you need any 
clarification.  
 
Again, thank you for your time and assistance, 
 
Jessica Ghai, M.Ed. BCBA, LABA Principle Investigator/Doctoral Student 
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Animal Assisted Interventions as an Adjunct to ABA Services 
with Children with Autism Spectrum Disorders 
Study Summary:  
This study will explore the use, attitudes, and knowledge concerning animal-assisted 
interventions (AAI) and therapy animals as an adjunct to ABA services among behavior 
analysts that service children with autism spectrum disorder (ASD). Animal-assisted 
interventions and the use of therapy animals have become increasingly popular, especially 
within the field of ASD. Contrary to this perceived uptick in the use of AAI and therapy 
animals with the pediatric ASD population, there exists little empirical data on 
intervention prevalence or its effectiveness. Conversely, ABA services, which are 
systematic and individualized interventions based on the principles of behavior analysis 
that promotes the learning and shaping of socially significant behavior, is the most 
empirically supported and recommended treatment for children with ASD. Given that 
behavior analysts predominantly provide longstanding therapeutic services to the pediatric 
ASD population, behavior analysts will be invited to participant in a cross-sectional web-
based survey study.  
 
This anonymous survey will explore how many and how often behavior analysts integrate 
AAI/animals, how aware and knowledgeable they are of the evidence-base and ethical 
considerations, their specific practices of integrating AAI/animals, as well as the 
desirability and perceived feasibility of integrating AAI/animals into ABA services. To 
date, there exists no empirical data examining the use of AAI or animals as an adjunct to 
ABA services. It is hypothesized that a significant number of behavior analysts will report 
the incorporation of AAI and animals into ABA services, with significant variability in 
terms of how animals are used and what species are utilized. This comprehensive survey 
will provide novel information about a vulnerable child population that we know accesses 
and/or seeks access to animal-assisted interventions even though there exists very little 
empirical support to justify its use. 
The survey: This quantitative survey consists of 6 sections:  
1. Demographics: personal and career related information for group 
formation/comparisons 
2. Current & Past Animal Exposure: information to be used for group 
formation/comparisons 
3. Animal Usage: have they & are they currently including animals in ABA services, 
if so, how.  
4. Awareness & Knowledge: questions to assess the level and accuracy of animal-
assisted intervention knowledge; analysis will be made at the total population level 
as well as sub-grouping comparisons (e.g., by certification levels) 
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5. Perceptions & Attitudes: to assess perceptions relating to animal-assisted 
interventions 
6. Desirability & Feasibility: to assess if the intervention is wanted or perceived as 
doable 
 
Instructions:  
 
I am seeking your input on the Awareness & Knowledge section of the survey.  
 
Please follow the link below to access the survey questions and provide your input.  
 
<AAI Qualtrics link> 
 
Thank you very much for the time you have spent helping me improve the survey 
instrument. 
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Appendix D 
 
Expert Review Survey Sample: Round 2 
 
Please provide us some feedback on the individual statements included within the Perceptions & 
Attitudes section of the survey. 
 
1. Overall, I think human-animal interactions produce positive effects for people.   
 Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) 
Strongly 
agree (5) 
How clear is the survey 
question?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither clear 
nor unclear 
o Somewhat 
clear 
o Extremely 
clear 
How clear are the 
response options?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither clear 
nor unclear 
o Somewhat 
clear 
o Extremely 
clear 
How relevant is this 
survey question if the 
purpose is to collect 
attitudinal information?  
o Not at all 
relevant 
o Slightly 
relevant 
o Moderately 
relevant 
o Very 
relevant  
o Extremely 
relevant  
Do you have any additional thoughts you'd like to share about this survey question? _TEXT BOX 
PROVIDED_ 
 
2. I think animals have a calming effect on most people.  
 Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) 
Strongly 
agree (5) 
How clear is the survey 
question?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither clear 
nor unclear 
o Somewhat 
clear 
o Extremely 
clear 
How clear are the 
response options?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither clear 
nor unclear 
o Somewhat 
clear 
o Extremely 
clear 
How relevant is this 
survey question if the 
purpose is to collect 
attitudinal information?  
o Not at all 
relevant 
o Slightly 
relevant 
o Moderately 
relevant 
o Very 
relevant  
o Extremely 
relevant  
Do you have any additional thoughts you'd like to share about this survey question? _TEXT BOX 
PROVIDED_ 
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3. Children with disabilities are particularly responsive to animals. 
 Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) 
Strongly 
agree (5) 
How clear is the 
survey question?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How clear are the 
response options?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How relevant is this 
survey question if the 
purpose is to collect 
attitudinal 
information?  
o Not at all 
relevant 
o Slightly 
relevant 
o Moderately 
relevant 
o Very 
relevant  
o Extremely 
relevant  
Do you have any additional thoughts you'd like to share about this survey question? _TEXT BOX 
PROVIDED_ 
 
 
4. Children with disabilities may particularly benefit from interactions with animals.   
 
 Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) 
Strongly 
agree (5) 
How clear is the 
survey question?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How clear are the 
response options?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How relevant is this 
survey question if the 
purpose is to collect 
attitudinal 
information?  
o Not at all 
relevant 
o Slightly 
relevant 
o Moderately 
relevant 
o Very 
relevant  
o Extremely 
relevant  
Do you have any additional thoughts you'd like to share about this survey question? _TEXT BOX 
PROVIDED_ 
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5. Animals should be incorporated into therapeutic services provided to children with disabilities.     
 Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) 
Strongly 
agree (5) 
How clear is the 
survey question?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How clear are the 
response options?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How relevant is this 
survey question if the 
purpose is to collect 
attitudinal 
information?  
o Not at all 
relevant 
o Slightly 
relevant 
o Moderately 
relevant 
o Very 
relevant  
o Extremely 
relevant  
Do you have any additional thoughts you'd like to share about this survey question? _TEXT BOX 
PROVIDED_ 
 
 
6. Most children with autism spectrum disorder (ASD) are excellent candidates for 
services/therapies that incorporate animals.     
 Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) 
Strongly 
agree (5) 
How clear is the 
survey question?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How clear are the 
response options?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How relevant is this 
survey question if the 
purpose is to collect 
attitudinal 
information?  
o Not at all 
relevant 
o Slightly 
relevant 
o Moderately 
relevant 
o Very 
relevant  
o Extremely 
relevant  
Do you have any additional thoughts you'd like to share about this survey question? _TEXT BOX 
PROVIDED_ 
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7. I have observed, or believe, that animals can serve to calm most children with ASD.     
 Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) 
Strongly 
agree (5) 
How clear is the 
survey question?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How clear are the 
response options?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How relevant is this 
survey question if the 
purpose is to collect 
attitudinal 
information?  
o Not at all 
relevant 
o Slightly 
relevant 
o Moderately 
relevant 
o Very 
relevant  
o Extremely 
relevant  
Do you have any additional thoughts you'd like to share about this survey question? _TEXT BOX 
PROVIDED_ 
 
 
8. I have observed, or believe, that animals can serve to increase communication opportunities for 
most children with ASD.   
 Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) 
Strongly 
agree (5) 
How clear is the 
survey question?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How clear are the 
response options?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How relevant is this 
survey question if the 
purpose is to collect 
attitudinal 
information?  
o Not at all 
relevant 
o Slightly 
relevant 
o Moderately 
relevant 
o Very 
relevant  
o Extremely 
relevant  
Do you have any additional thoughts you'd like to share about this survey question? _TEXT BOX 
PROVIDED_ 
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9. I have observed, or believe, that animals can serve to improve communication skills in most 
children with ASD.     
 Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) 
Strongly 
agree (5) 
How clear is the 
survey question?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How clear are the 
response options?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How relevant is this 
survey question if the 
purpose is to collect 
attitudinal 
information?  
o Not at all 
relevant 
o Slightly 
relevant 
o Moderately 
relevant 
o Very 
relevant  
o Extremely 
relevant  
Do you have any additional thoughts you'd like to share about this survey question? _TEXT BOX 
PROVIDED_ 
 
10. I have observed, or believe, that animals can serve to improve social skills in most children with 
ASD.     
 Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) 
Strongly 
agree (5) 
How clear is the 
survey question?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How clear are the 
response options?  
o Extremely 
unclear 
o Somewhat 
unclear 
o Neither 
clear nor 
unclear 
o Somewhat 
clear 
o Extremely 
clear 
How relevant is this 
survey question if the 
purpose is to collect 
attitudinal 
information?  
o Not at all 
relevant 
o Slightly 
relevant 
o Moderately 
relevant 
o Very 
relevant  
o Extremely 
relevant  
Do you have any additional thoughts you'd like to share about this survey question? _TEXT BOX 
PROVIDED_ 
 
The main objectives of the Perceptions & Attitudes section include assessing behavior analysts' 
perceptions regarding the effects animals have on   
(1) people overall, 
(2) children with disabilities, and 
(3) children with autism spectrum disorder, with additional specification relating to ASD 
symptomatology. 
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The statements are currently presented in order of narrowing focus.  
  
Would you like to provide any feedback on this section of the survey overall? _TEXT BOX 
PROVIDED_ 
 
Thank you for your participation.  Please provide a few pieces of information that will aid 
our data analysis. 
 
Full Name: _TEXT BOX PROVIDED_ 
Affiliated institution of higher-education &/or organization: _TEXT BOX PROVIDED_ 
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Appendix E 
Finalized Survey Instrument 
Section 1: Basic demographic variables 
1. What BACB credential do you currently hold? 
-Registered Behavior Technician (RBT)   -Board Certified Assistant Behavior Analyst (BCaBA)   
-Board Certified Behavior Analyst (BCBA)  – Board Certified Behavior Analyst-Doctoral (BCBA-D)    
-Not certified 
2. While working as a BACB certificant, what proportion of your career caseload has 
focused on individuals between the ages of birth and 22 and have a diagnosis on 
the autism spectrum (e.g., ASD, autistic disorder, Asperger’s disorder, PDD-NOS, 
etc.)? 
-No experience  -Less than 50%  -50% of more 
3. What is your gender? -Female  -Male  -Non-binary/third gender  -Prefer to self-describe: ___Text Entry 
Box___  -Prefer not to answer 
4. Please indicate the area of the country in which you primarily work by selecting the 
corresponding shaded region. 
 
5. How long have you worked in the field as a BACB certificant? 
a. How long have you been credentialed by the BACB? That is, how long 
have you been a RBT, BCaBA, BCBA, &/or BCBA-D combined?  
<2 years/2 to 5 years/6 to 10 years/11 to 15 years/>15 years 
b. Have you at any point in the last 12 months provided, or supervised others 
that provided, direct ABA services in your role as a BACB certificant? Y/N 
6. What is the primary setting in which you provide or have provided ABA services 
as a BACB certificant? (Select all that apply.)  
-Client’s home -Clinic -School -Hospital -Residential facility -Another general setting: ___Text Entry Box___ 
Section 2: Animal Exposure demographic variables 
7. Do you currently or have you ever lived with animals? Y/N 
8. How many animals do you currently have? Note: There are animals for which you 
are the primary owner and could include animals that reside in your home or 
animals for which you are the owner but do not reside at your home (e.g., a horse 
boarded at an equestrian facility). Consider all fish as “1 pet” regardless of 
quantity. 1/2/3-5/+5/None 
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What types of animals do you currently own or owned in the past? (Select all that 
apply.) -Dog -Guinea pig -Horse/pony -Cat -Bird (e.g., parakeet) -Fish -Mouse -Rat -Hamster -Ferret -Rabbit 
-Turtle -Lizard -Snake -Frog/toad -Cattle -Chicken/rooster -Goat -Sheep -Pig -Donkey  
9. -Another animal type:__Text Entry Box___ 
10. How often do you visit animal-oriented establishments* for enjoyment purposes? 
*e.g., zoos, farms, aquariums, animal shelters, petting zoos, pet stores, equestrian 
centers, safari parks, nature preserves, science museums, museum of natural 
histories, wild animal rehabilitation centers, etc. Never/Seldom/Sometimes/Often 
11. Do you currently or have you ever volunteered at an animal-oriented* 
establishment? *e.g., zoo, farm, aquarium, animal shelter, petting zoo, equestrian 
center, safari park, nature preserve, science museum, museum of natural history, 
wild animal rehabilitation center, etc. Never/Seldom/Sometimes/Often 
12. Are you currently or have you ever been a member of any organization focusing 
on animals, animal rights, environmental stewardship, and/or conservation? Y/N 
13. Do you or have you ever provided monetary support to any organization(s) 
focusing on animal rights, environmental stewardship, and/or conservation? 
Never/Seldom/Sometimes/Often 
14. Have you ever had exposure to, or participated in, therapeutic intervention 
program(s) that included animals (e.g., therapeutic horseback riding, Read-to-dog 
programs, comfort animal meet-and-greets after a natural disaster, therapy animal 
hospital visitations, etc.)? Y/N 
15. Are you personally familiar with anyone who has participated in a therapeutic 
intervention program(s) that included animal(s)? Y/N/Unsure 
Section 3: Animal incorporation practices 
16. Have you, personally, ever considered incorporating an animal into ABA services? 
Y/N 
17. Have you ever incorporated, or supervised others that have incorporated, an 
animal into ABA services? Y/N 
18. How often have you incorporated, or supervised others that have incorporated, 
animals into ABA services*? *This could range from a one-shot, single therapy session with 1 
client to replicating a multi-session intervention across multiple clients. 
a. With how many clients have you (or someone you were supervising) 
incorporated animals into ABA services? 
-One 
-Between 2 and 5 
-More than 5 
b. The sessions in which animals were incorporated were for (Select all that 
apply.) 
-Individual clients 
-Groups of clients 
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19. What type(s) of animal(s) have you incorporated? (Select all that apply.) 
-Dog -Guinea pig -Horse/pony -Cat -Bird (e.g., parakeet) -Fish -Mouse -Rat -Hamster -Ferret -Rabbit  
-Turtle -Lizard -Snake -Frog/toad -Cattle -Chicken/rooster -Goat -Sheep -Pig -Donkey  
-Another animal type:__Text Entry Box___ 
20. How have you incorporated animal(s) into ABA services? (Select all that apply.) 
- Animal was an active participant during an activity/therapy session targeting specific skills. (Example: animal 
was a potential communication partner during a therapeutic session aiming to increase social & communication 
skills) 
- Animal was a passive participant during an activity/therapy session intentionally. (Example: animal slept on a 
designated mat in the treatment area during the therapy session) 
- Animal was a reinforcer. (Example: animal interaction could have been chosen from a menu of reinforcers as part 
of a token economy; interaction with the animal was contingent upon demonstration of specific behaviors) 
- Animal was intentionally incorporated another way. Please briefly describe. To assure anonymity, please describe 
without providing information that would reveal your identity or the identity of others. ____Text Entry Box____ 
Individual animal characteristics  
This question is designed to collect information on individual animals you have 
incorporated into ABA services. For each animal, you will be prompted to answer 
questions about: 
• Animal type; 
• Animal origin; 
• Prior exposure to the target population and intervention setting; and 
• Prior training 
Please provide information for up to 5 of the most frequently incorporated 
animals. For fish, answer questions once, regardless of quantity. 
21. Animal 1: Type 
Please indicate animal type. 
-Dog -Guinea pig -Horse/pony -Cat -Bird (e.g., parakeet) -Fish -Mouse -Rat -Hamster -Ferret -Rabbit  
-Turtle -Lizard -Snake -Frog/toad -Cattle -Chicken/rooster -Goat -Sheep -Pig -Donkey  
-Another animal type:__Text Entry Box___ 
22. Animal 1: Origin 
Please select the answer that most accurately describes where the animal came 
from.  
*ESA: emotional support animal 
**therapy animal organization: an organization that registers human-animal teams that travels to 
sites 
***site-based: e.g., a resident classroom guinea pig or a horse at a therapeutic riding center 
-Clinician’s pet, service animal, ESA*, or therapy animal 
-Client’s pet, service animal, ESA*, or therapy animal 
-Colleague’s or friend’s pet, ESA*, or therapy animal 
-Animal came from a therapy animal organization** 
-Site-based animal*** 
23. Animal 1: Exposure 
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Please select the answer that most accurately describes the animal’s exposure to 
the target population (e.g., young children with ASD) and intervention setting (e.g., 
a classroom) PRIOR to being incorporated into ABA services. 
-Animal had prior exposure to target population(s) and intervention setting(s) 
-Animal had prior exposure to target population(s) only 
-Animal had prior exposure to intervention setting(s) only 
-No prior exposure 
-Unsure of prior exposure 
24. Animal 1: Training 
What kind of training had the animal completed PRIOR to being incorporated 
into ABA services? 
• Please provide a brief description of any training the animal completed 
BEFORE being included in ABA services. The types of training vary 
greatly, and can range from being a certified & registered therapy animal to 
only having received informal obedience training. 
• Likewise, feel free to indicate if you are unsure of the animal’s prior 
training (e.g., the animal was a resident classroom guinea pig) or if the 
animal had no prior training (as would be expected for some animal types). 
• Being a behavior analyst, you may have trained the animal yourself. If so, 
briefly describe what methods/practices you followed? 
To assure anonymity, please describe without providing information that 
would reveal your identity or the identity of others. 
                                                     ___Text Entry Box___ 
Questions 21-24 were repeated if respondents indicated they wanted to provide 
information for another animal. Up to 5 animals could be included. 
45. In your opinion, what effect(s) did the inclusion of animals in ABA services have 
on client(s) progress toward treatment goals overall?  
No effects/Negative effects/Both negative and positive effects/Positive effects/Not sure 
46. Please provide an estimate of how often animal behavior, and more specifically 
species-specific stress behavior (e.g., tail tucking and panting in dogs), was 
systematically monitored and document when you incorporated an animal into 
ABA services. 
a. How often was animal behavior systematically monitored? Percentage scale 
b. How often was animal behavior systematically documented? Percentage scale 
Section 4: Desirability & Feasibility 
47. These questions are designed to collect information on your opinion related to the 
desirability and feasibility on including animals into ABA services by ABA 
clinicians. Please indicate the extent to which you agree or disagree with the 
following statements. 
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a. The incorporation of animals into ABA services is a desirable intervention 
option. SD/D/N/A/SA 
b. I am interested in incorporating animals into ABA services with my clients. 
SD/D/N/A/SA 
c. I think it would be possible to incorporate animals into ABA services. 
SD/D/N/A/SA 
48. Has the inclusion of animals, therapy animals, or animal-assisted interventions into 
ABA services ever been suggested to you by a caregiver or another professional 
(e.g., teacher) associated with one of your ABA clients? Y/N 
49. Presented below is a list of possible barriers that could impede the inclusion of 
animals in ABA services. Please rank the top three barriers you think would 
impede the inclusion of animals in ABA services, with 1 being the most difficult. If 
you do not think there are any barriers, please indicate accordingly.  
-I do not think there are any barriers 
-A lack of personal experience with animals 
-Availability/accessibility issues regarding animals 
-“Buy-in” from client(s)/client caregiver(s) 
-A lack of knowledge regarding animal-assisted interventions 
-Fear of pushback from colleagues that believe animal-assisted interventions are a fad treatment or 
pseudoscience 
-The time commitment required for resource finding, training, and implementation 
-Other 
Section 5: Awareness & Knowledge 
The next four questions are designed to collect information on the level and 
accuracy of animal-assisted intervention knowledge among BACB certificants. 
Please rely on your own knowledge and not other resources (i.e., no Googling 
allowed!). If you do not know the answer, please select “Not sure”.  
50. The terms “animal-assisted interventions”, “animal-assisted therapies”, and 
“animal-assisted activities” can be used interchangeably. T/F/Not sure 
51. There is sufficient peer-reviewed, empirical research to warrant the use of animal-
assisted interventions to support the development of social interaction and 
communication skills of children with autism spectrum disorder. T/F/Not sure 
52. Service animals and therapy animals are afforded the same legal protections and 
status. T/F/Not sure 
53. The monitoring of animal stress and wellbeing via systematic data collection and 
documentation is a standard of practice during all animal-assisted interventions.  
T/F/Not sure 
Section 6: Perceptions & Attitudes 
You will be asked to indicate the extent to which you agree or disagree with 
several statements below. Please respond to the statements based on the following 
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client characteristics. Children and youth:  
• between the ages birth and 22; 
• have a diagnosis on the autism spectrum (e.g., ASD, autistic disorder, 
Asperger’s disorder, PDD-NOS, etc.); and 
• are not fearful of animals. 
54. I believe a majority of the target population outlined above would respond 
positively to therapeutic services (e.g., ABA services) that incorporate animals. 
SD/D/N/A/SA 
55. I believe that presence of an animal can have a calming effect on many 
individuals within the target population outlined above. SD/D/N/A/SA 
56. I believe the presence of an animal can increase the frequency of social 
interaction opportunities between individuals within the target population 
outlined above and other people. SD/D/N/A/SA 
57. I believe animals can aid in effectively teaching social interaction and 
communication skills associated with ASD symptomatology for a majority of 
the target population outlined above. SD/D/N/A/SA 
 
Percentage scale: 0%/25%/50%/75%/100% 
T/F/Not sure: True/False/Not sure 
SD/D/N/A/SA: strongly disagree/disagree/neither agree or disagree/agree/strongly agree 
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Appendix F 
 
Recruitment Email 
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Appendix G 
Consent Statement 
 
Protocol Title: Animal-Assisted Interventions as an Adjunct to ABA Services with Children 
and Youth with Autism Spectrum Disorders           
Principal Investigator/Doctoral Student: Jessica Ghai, M.Ed., BCBA LABA 
Description of Subject Population: Behavior analysis professionals, that is: Registered 
Behavior Technicians™ (RBT®)  Board Certified Assistant Behavior 
Analysts® (BCaBA®)  Board Certified Behavior Analysts® (BCBA®)  and Board Certified 
Behavior Analysts-Doctoral™ (BCBA-D™) recognized by The Behavior Analyst 
Certification Board®, Inc. (BACB®) working within the United States and Puerto Rico 
Version Date: July 1, 2019                
This is a consent form for research participation. It contains important information about 
this study and what to expect if you decide to participate.    
 
Your participation is voluntary.    
You are invited to participate in this unfunded dissertation research study as you are a 
Registered Behavior Technician™ (RBT®), Board Certified Assistant Behavior Analyst® 
(BCaBA®), Board Certified Behavior Analyst® (BCBA®), or Board Certified Behavior 
Analyst-Doctoral™ (BCBA-D™) via The Behavior Analyst Certification Board®, Inc. 
(BACB®) working within the United States and Puerto Rico. Please consider the following 
information carefully. Feel free to ask questions before making your decision whether or not 
to participate. 
  
Purpose:  The purpose of this study is to investigate the practices, knowledge, and attitudes 
of ABA clinicians regarding the use of animals as an adjunct to ABA services. In addition to 
inquiring about the frequency of use and logistical aspects of animal use, this survey will also 
examine clinicians’ understandings of the research and ethical considerations, as well as the 
desirability and perceived feasibility of animal-assisted interventions as an adjunct to ABA 
services.   
 
Procedures:  You will be asked to complete one web-based survey that will collect non-
specific demographic information, if/how you incorporate animals into ABA services, your 
knowledge and awareness of animal-assisted interventions, attitudinal measures regarding 
animals, and your thoughts about intervention desirability and feasibility. 
 
Duration:  Survey duration is dependent on the amount of experience you have with the 
intervention of focus. For the majority of participants, participation should be approximately 
10-15 minutes, but for those that have more information to share, survey duration could be 
15-20 minutes. You may leave the study at any time. If you decide to stop participating in the 
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study, there will be no penalty to you, and you will not lose any benefits to which you are 
otherwise entitled. Your decision will not affect your future relationship with Boston 
University. 
 
Risks and Benefits:  There are minimal risks associated with this survey study. If you feel 
emotional, upset, or uncomfortable when answering some of the questions, you may choose 
not to answer. You may take a break or stop the survey at any point. While there are no 
immediate benefits to you from taking part in this research, others may benefit in the future 
from the information that is learned in this study. 
 
Confidentiality:  We will work to make sure that on one sees your online responses without 
approval. But, because we are using the Internet, there is a chance that someone could access 
your online responses without permission. We will protect your privacy by labeling your 
anonymous survey with a code and study data will be stored on the password-protected 
Boston University Google Drive. While the results of this research study may be published, 
no identifiable information will be included in such manuscript. 
  
Also, there may be circumstances where this information must be released. For example, 
personal information regarding your participation in this study may be disclosed if required 
by state law. Also, your records may be reviewed by the following groups: Office of Human 
Research Protections or other federal, state, or international regulatory agencies; Boston 
University Institutional Review Board.       
 
Incentives: 
No incentives will be provided for participation. 
  
Participant Rights:  Taking part in this study is your choice. You are free not to take part 
or withdraw at any time for any reason. No matter what you decide, there will be no penalty. 
If you decide to withdraw from this study, the information that you have already provided 
will be kept confidential. By agreeing to participate, you do not give up any personal legal 
rights you may have as a participant in this study.  
  
 An institutional review board responsible for human subjects research at Boston University 
reviewed this research project and found it to be acceptable, according to applicable state 
and federal regulations and University policies designed to protect the rights and welfare of 
participants in research. 
 
Concerns and Questions:  For questions, concerns, or complaints about the study, or you 
feel you have been harmed as a result of study participation, you may contact Jessica Ghai, 
M.Ed. BCBA, LABA jghai@bu.edu (doctoral student) &/or Dr. Donna 
Lehr dlehr@bu.edu (faculty advisor).  
  
For questions about your rights as a participant in this study or to discuss other study-related 
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concerns or complaints with someone who is not part of the research team, you may contact 
the Boston University IRB directly at 617-358-6115. 
 
Provided Consent  I have read (or someone has read to me) this page and I am aware that I 
am being asked to participate in a research study. I have had the opportunity to ask 
questions and have had them answered to my satisfaction. I voluntarily agree to participate 
in this study. I am not giving up any legal rights by agreeing to participate. 
  
 To print or save a copy of this page, select the print button on your web browser. 
  
Please click the button below to proceed and participate in this study. If you do not wish to 
participate, please close out your browser window. 
o I agree to participate in this survey study.   
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Appendix H 
 
Mass Email Service Recruitment Analyses 
At the close of the active survey link, analyses for the initial and follow-up emails 
showed favorable interest in research recruitment with email open rates of 25.99% and 
17.2% for the initial and follow-up emails and link click rates of 6.3% and 4.8% respectfully 
(Table H1). It is unknown how many emails were automatically routed to BACB certificants’ 
email spam folders, but 0 individuals marked the initial survey recruitment email and only 2 
individuals marked the follow-up email as spam after opening. Multiple links existed within 
the email: a link to the survey with Qualtrics (www.qualtrics.com) and two Boston University: 
Wheelock College of Education and Human Development contact email links.  
 
Table H1 
 
Mass Email Service Recruitment  
 
Total Clinician Population 96,045 
Mass Email Service Opt Outs 54,869 
Total Emails Sent Via Mass Email Service* 41,176 
 
Emails 
opened 
Emails 
bounced 
Emails 
unopened  Link Clicks 
Total Link 
Clicks** 
Clicks per 
Person 
Did not 
Click 
Link 
Initial Email 10,669 134 30,376 672 735 1.09 9,997 
 Qualtrics Link 654 
 Contact Links 21 
Follow-Up Email 7,061 92 33,990 339 391 1.15 6,722 
 Qualtrics Link 324 
 Contact Links 29 
Notes. Data provided by the BACB. *same recipients for both emails **includes multiple clicks of single links  
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Appendix I 
 
Drop-out Distributions 
Table I1 
 
Notes. n=58; AE: animal exposure demographics; AIP: animal incorporation practices; DF: 
desirability & feasibility; KA: knowledge and awareness; Q17: Have you ever incorporated, or 
supervised others that have incorporated, an animal into ABA services? 
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